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Abstract. Technology-driven small and medium enterprises (SMEs) in 

China are key to innovation but often struggle to obtain bank financing due 

to information asymmetry and lack of collateral. This study examines how 

government-backed credit guarantee programs affect these firms’ financing 

access and innovation output, using firm-level panel data from Chinese tech-

based SMEs over 2018–2020. Amid a policy push for technological self-

reliance, the author employ a difference-in-differences model with firm and 

year fixed effects to identify the causal impact of guarantees. The author find 

that government guarantees substantially improve credit availability—

raising loan approval rates and loan amounts—by partially underwriting 

lender risk. This enhanced financing, in turn, is channeled into greater 

innovation: firms with guarantees increase their R&D investment and patent 

output compared to similar firms without guarantees. The mechanism lies in 

alleviating credit constraints: guarantees mitigate banks’ risk aversion and 

signal firm creditworthiness, enabling startups to secure affordable capital 

for innovation. Overall, government credit guarantees serve as an effective 

policy tool to bridge financing gaps and stimulate innovation-driven growth 

among Chinese tech enterprises. 

1 Introduction 

Tech-based startups and SMEs are significant drivers of innovation and economic growth. 

In China, these firms are central to national strategies for technological advancement, yet 

they face persistent financing constraints. Banks, which dominate China’s financial system, 

have traditionally been reluctant to lend to smaller, younger firms due to information 

asymmetry and lack of collateral. This results in credit rationing: many innovative SMEs 

cannot obtain the loans needed to develop new technologies, even if they have high-growth 

potential. The Chinese government has recognized this market failure and increasingly 

intervened through credit guarantee schemes (CGSs) to support SME financing. 

Government credit guarantees involve a public agency or fund that partially guarantees a 

bank loan to an SME, absorbing a portion of the default risk. By protecting  50–80% of the 

loan principal, the guarantee gives lenders greater confidence to extend credit to riskier 

borrowers. The rationale is to overcome the information problems and insufficient collateral 
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that cause banks to deny credit in equilibrium. Rather than raising interest rates to compensate 

for risk which can exacerbate adverse selection, banks with a guarantee can lend at reasonable 

rates, knowing that losses will be partly covered by the guarantor. Such schemes have been 

widely adopted worldwide to ease SME financing constraints[1]. Studies in various countries 

consistently find that credit guarantees significantly improve SMEs’ access to finance[1], 

often leading to higher investment and growth for the supported firms. For example, in the 

UK’s Enterprise Finance Guarantee program, guaranteed loans led to measurably increased 

borrowing and firm survival rates[1]. Guarantees thus serve as an important policy tool to 

address SME credit market failures. 

In China, public credit guarantee programs have expanded extensively over the past two 

decades. Early initiatives in the late 1990s and 2000s saw local governments establishing 

guarantee centers funded by fiscal resources to back local SMEs. A milestone was the 

creation of the National Financing Guarantee Fund NFGF in 2018, a central government fund 

capitalized at RMB 66.1 billion ∼$9.1 billion to reinforce and standardize SME guarantees 

nationwide[2]. The NFGF works with regional guarantee agencies and banks in a re-

guarantee network, sharing risk to support thousands of SME loans. Notably, policy emphasis 

has increasingly focused on technology-driven SMEs: for instance, some guarantee programs 

have higher risk-sharing ratios or dedicated products for high-tech startups[2]. These efforts 

align with China’s strategic goals of innovation and technological self-reliance. By 

mitigating financing bottlenecks, the government aims to enable more tech entrepreneurs to 

commercialize R&D and scale up. 

This paper investigates the impact of government-backed credit guarantees on financing 

access and innovation performance of Chinese tech-based SMEs. The author ask: Do firms 

receiving government guarantees indeed obtain more bank financing? And does this 

improved financing translate into greater innovation activity such as R&D spending and 

patent output? The author contribute to the literature by providing up-to-date empirical 

evidence (2018–2020) in the context of China’s recent guarantee policy expansions. 

Importantly, our analysis goes beyond traditional metrics of firm performance to emphasize 

innovation outcomes, which are crucial for long-run growth but less examined in prior 

guarantee studies. The author also highlight the mechanism by which guarantees affect 

innovation – namely, through the relaxation of credit constraints that allows firms to invest 

more in innovative projects. 

The study employs a difference-in-differences (DID) empirical strategy with firm-level 

panel data to identify causal effects. By comparing changes in outcomes for firms that 

received enhanced guarantee support to those that did not, before and after a policy shock, 

The author isolate the influence of the credit guarantees. The findings shed light on how 

financial policy interventions can spur innovation in a developing economy with a bank-

centric financial system. The results have practical implications for both policymakers and 

tech entrepreneurs: they inform how credit guarantee programs can be refined to maximize 

innovation impact, and how firms can leverage such programs to overcome financing hurdles. 

In what follows, the author review relevant literature and theory, describe the data, variables 

and model, present the empirical results, and discuss the contributions and policy 

recommendations. 

2 Literature review and theoretical background 

2.1 Credit Guarantees and SME Financing Constraints 

A rich body of literature documents that credit market imperfections hit SMEs especially 

hard, limiting their growth and survival. Stiglitz and Weiss’s classic theory of credit rationing 
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explains why banks may deny loans to worthy small firms under uncertainty. Credit 

guarantee schemes are designed as a policy response to this problem, and evidence across 

countries attests to their effectiveness. Examining the UK’s loan guarantee program, find 

significant increases in loan availability for participating SMEs and improvements in their 

survival prospects[1]. In Europe and Asia, studies on public guarantee programs e.g., in Italy, 

Japan, South Korea similarly report that guarantees ease credit constraints and stimulate SME 

growth[1]. A recent pan-European analysis found guaranteed firms were less likely to go 

bankrupt, confirming a positive effect on firm survival[3]. By reducing lenders’ exposure to 

default risk, guarantees effectively substitute for collateral and encourage banks to lend to 

smaller firms that would otherwise be deemed too risky. There is also evidence that 

guarantees lower the cost of credit for SMEs – not only do approval rates rise, but interest 

rates on guaranteed loans tend to be lower than for comparable non-guaranteed loans. Lower 

financing costs and longer loan maturities resulting from guarantees can be vital for startups 

with long development horizons. Overall, the literature establishes that well-designed CGSs 

can generate financial additionality: increasing the volume of credit to SMEs and improving 

loan terms beyond what the market would provide on its own[1]. 

However, some studies urge caution, noting that program design and targeting are critical. 

Poorly structured guarantees can incur high fiscal costs or encourage banks to lend to 

unviable firms. In the Chinese context, guarantee institutions historically struggled with 

sustainability and limited coverage – a “low-level equilibrium” where few SMEs are served 

despite government support[1]. They suggest that increasing government risk-sharing ratios 

and implementing dynamic reward/penalty mechanisms for guarantee agencies could push 

the system to a higher equilibrium, expanding support to more SMEs [1]. This aligns with 

recent policy tweaks in China, such as raising the NFGF’s risk-sharing from 20% to 30–40% 

for tech SMEs to encourage lenders to extend more credit[2]. In sum, the evidence to date 

indicates that credit guarantees can be powerful in alleviating SME financing constraints, but 

their impact depends on parameters like coverage ratio, fee structure, and implementation. 

2.2 Credit Guarantees and Innovation 

While the primary goal of CGSs is to ease financing constraints, an emergent strand of 

research examines their effect on firm innovation. The logic is that relaxing credit constraints 

should enable constrained firms to invest more in R&D, technology, and other innovative 

activities, potentially boosting their innovation performance. Until recently, rigorous 

evidence on this link was scarce, as many evaluations focused on outcomes like employment 

or revenue. Now, with more data on R&D and patents, studies are finding a positive 

innovation impact. For instance,[4]use detailed survey data on Chinese SMEs and report that 

obtaining a government credit guarantee increased a firm’s R&D expenditures by about 7.6% 

on average[4, 5]. In the same study, guaranteed firms saw a 5.2% rise in total factor 

productivity, suggesting efficiency gains likely driven by innovation[5]. These findings 

imply that credit guarantees not only help firms survive and grow, but also enable them to 

upgrade technologically. Analyzing a government procurement credit guarantee program, 

likewise find that participating SMEs significantly increased their innovation capacity – 

measured by R&D investment, number of R&D personnel, and patent applications – after 

receiving guaranteed loans[6]. This result underscores the mechanism that when financing 

constraints are lifted, Chinese tech firms tend to channel the funds into innovation-related 

inputs. Consistent with this, firms using guarantees also exhibit higher patent output in 

subsequent years, indicating that R&D efforts translated into tangible innovations. 

Interestingly, not all evidence is uniformly positive; the relationship can be nuanced. 

examine Chinese listed companies and find that firms with loan guarantees did not 

immediately increase R&D spending in the year of receiving the guarantee (possibly due to 
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already planned budgets or cautious use of funds)[7]. However, those firms still achieved 

significantly higher patent counts in that year [7]. The authors interpret that loan guarantees 

promote innovation primarily by easing financial constraints rather than through risk-sharing 

per se[7]. In other words, the key benefit is that the firm has the liquidity to carry out 

innovation projects, which can quickly boost outputs like patent filings. Another study by 

finds a more puzzling result: in a sample of Chinese SMEs on the National Equities Exchange, 

the establishment of local government guarantee platforms led to greater credit availability 

but a decrease in R&D expenditure[5, 6]. This could suggest that some firms diverted the 

new credit to non-R&D uses or that only less innovative firms applied for the guarantees. It 

highlights that the impact on innovation may depend on firm characteristics and how the 

guaranteed funds are utilized. 

Overall, the literature supports a theory of change where credit guarantees alleviate a 

financing constraint, thereby enabling more investment in innovation, which eventually 

improves firm performance. This aligns with broader evidence that easing financing frictions 

tends to spur innovation and productivity. For example, research on China’s financial reforms 

shows that programs lowering financing costs lead to increased R&D and higher total factor 

productivity for firms[8]. In our analysis, the author build on these insights to empirically 

test whether government credit guarantees have fostered innovation among Chinese tech-

based SMEs in recent years. Our work contributes by using fresh data from 2018–2020 and 

by explicitly linking guarantee-assisted financing to innovation outcomes at the firm level. 

3 Data and methodology 

3.1 Data Sources and Sample Selection 

To investigate the impact of government credit guarantees, the author construct a panel 

dataset of Chinese tech-based SMEs from 2018 to 2020. The author focus on technology-

intensive enterprises – firms in high-tech industries or with significant R&D activities – 

which are the policy target of many guarantee programs. The primary data source is the 

Annual Survey of Industrial SMEs conducted by the Ministry of Industry and Information 

Technology (MIIT) and related agencies. This survey provides firm-level information on 

production, employment, and financing, and the author extract observations for the years 

2018, 2019, and 2020. The author supplement the survey with additional data on firm 

financials and innovation outcomes. Financial statement data are obtained from the WIND 

and CSMAR databases for firms that are registered or listed, and from firms’ annual reports. 

Innovation metrics such as patent counts are retrieved from the China National Intellectual 

Property Administration’s patent database (via CSMAR). By merging these sources, the 

author obtain a rich set of variables for each firm-year. 

The author apply several filters to define the sample. First, the author identify “tech-based 

SMEs” as firms classified in high-tech manufacturing or services such as ICT, biotechnology, 

advanced materials, or firms that report positive R&D expenditure. The author exclude very 

large firms that no longer fit the SME definition. The author also require that a firm appears 

in at least two consecutive years of data, to observe pre- and post-treatment outcomes. After 

merging and cleaning, our final sample consists of several thousand firm-year observations, 

covering a broad cross-section of Chinese provinces. A substantial subset of these firms 

benefitted from government credit guarantees during the sample period. The author 

determine whether a firm had a government-guaranteed loan in a given year through two 

methods: (1) matching firms to administrative records from major guarantee agencies 

including the NFGF’s transactions and provincial guarantee institutions), and (2) using 

survey responses where firms indicate if they received government financial support 
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(specifically loan guarantees. About 20% of the firms in our sample report having a loan 

backed by a government guarantee at some point during 2018–2020. This share reflects the 

growing reach of guarantee programs among tech SMEs. The remaining firms serve as a 

control group of similar companies that did not utilize guarantees in that period. 

3.2 Variable Selection 

The author analyze two sets of outcome variables: financing outcomes and innovation 

outcomes. Financing outcomes capture the extent and terms of the firm’s access to external 

debt capital, primarily bank loans, while innovation outcomes capture the firm’s investment 

in and results from innovative activities. 

Financing Variables: For each firm-year, the author measure whether the firm obtained 

a new bank loan a dummy variable indicating loan approval, and the total amount of new 

loans obtained (in RMB). These indicate credit access. The author also record the average 

interest rate on the firm’s loans in that year and the average loan maturity the repayment term 

in years. Additionally, the author include an indicator for whether the firm experienced any 

loan rejections applications denied by banks. These variables allow us to assess not just if 

firms got credit, but on what terms and whether they faced difficulty in the credit process. 

They are derived from the survey and from bank loan records matched via credit registry data. 

Innovation Variables: The author consider several measures of innovation input and 

output. R&D intensity is measured as the firm’s R&D expenditure divided by sales (or total 

assets in some cases), indicating the commitment of resources to innovation. The author also 

track the number of R&D personnel employed. For innovation output, the author use the 

number of patent applications filed by the firm in that year, and the number of patents granted 

to the firm . Patents are a tangible output reflecting innovative activity. Finally, the author 

look at productivity, specifically labor productivity or total factor productivity (TFP) when 

data permit, as a broad performance metric influenced by innovation. These variables are 

compiled from the survey and patent database, with TFP estimated from production data. 

Key Independent Variable: The treatment of interest is the presence of a government 

credit guarantee. In some specifications the author use a dummy variable Guarantee which 

equals 1 if firm i in year t had any bank loan backed by a government guarantee. In the DID 

analysis, the author will refine this to exploit a specific policy expansion in 2019. 

Control Variables: The author include a set of firm-level controls that might affect 

financing and innovation to ensure the author isolate the effect of the guarantees. These 

controls include firm size (measured by number of employees or log assets), firm age (years 

since establishment), and indicators for ownership type, since state firms might have different 

access to credit. The author also control for industry and province categories to account for 

sector-specific and region-specific factors. Importantly, in panel regressions the author will 

use firm fixed effects, which implicitly control for any time-invariant characteristics of each 

firm, and year fixed effects to control for macroeconomic shocks common to all firms. 

3.3 Empirical Model – Difference-in-Differences 

Simply comparing firms with and without guarantees could be misleading if inherently 

stronger firms are more likely to obtain guarantees. To establish a causal relationship, the 

author implement a difference-in-differences (DID) approach leveraging a policy change in 

2019. In that year, the central government expanded credit guarantee support for SMEs in 

selected pilot regions and industries with a pronounced focus on tech startups as part of an 

initiative to stimulate innovation. This expansion can be viewed as a quasi-natural experiment. 

Firms in the “treated” provinces/industries experienced a substantial increase in the 

availability of government guarantees many became newly eligible or saw guarantee funds 
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surge, whereas similar firms in non-pilot areas did not see such changes until later. The author 

use this to define treatment and control groups. 

Our baseline DID regression model for firm i in year t is: 
𝑌𝑖𝑡 = 𝛼 + 𝛽(𝐺𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒𝐸𝑙𝑖𝑔𝑖𝑏𝑙𝑒𝑖 × 𝑃𝑜𝑠𝑡𝑡) + 𝛾𝑋𝑖𝑡 + 𝜇𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡, 𝑌𝑖𝑡 = 𝛼 +

𝛽(𝐺𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒𝐸𝑙𝑖𝑔𝑖𝑏𝑙𝑒𝑖 × 𝑃𝑜𝑠𝑡𝑡) + 𝛾𝑋𝑖𝑡 + 𝜇𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡,          (1) 

 

where 𝑌𝑖𝑡  is the outcome of interest (financing or innovation metric), and the key 

regressor is an interaction of 𝐺𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒𝐸𝑙𝑖𝑔𝑖𝑏𝑙𝑒𝑖  (an indicator for whether firm i is in a 

region/industry targeted by the 2019 guarantee expansion) with 𝑃𝑜𝑠𝑡𝑡 (an indicator for year 

2020, after the policy rollout). This interaction term captures the DID effect, i.e. the 

differential change in the outcome for the treated firms after the policy, compared to the 

change for control firms. The coefficient 𝛽 thus estimates the causal impact of the expanded 

guarantee support. The author include firm fixed effects 𝜇𝑖 to control for baseline differences 

between firms, and year fixed effects 𝜆𝑡 to control for any year-specific shocks (such as 

general economic conditions or broad policy changes like pandemic relief in 2020). The 

vector 𝑋𝑖𝑡 includes time-varying controls like firm size and age (though with firm FE, those 

mostly account for any differential trends if included). Standard errors are clustered at the 

firm level to account for serial correlation within firms. 

In addition to the DID specification, the author also estimate models where the 

independent variable is the firm’s actual guarantee status (whether it received a guarantee 

loan) to directly measure the effect of having a guarantee. This can be done in a panel fixed-

effects regression framework with an indicator for guarantee receipt. However, to address 

potential endogeneity, the DID approach is our preferred strategy as it instruments for 

guarantee availability using the policy shock. 

Robustness Checks: The author perform several robustness tests to validate our results. 

First, the author conduct a propensity score matching (PSM) exercise: firms that received 

guarantees are matched with observationally similar firms that did not, based on pre-2019 

characteristics. The author then re-run the DID on this matched sample to ensure our results 

are not driven by sample composition differences. Second, the author explore an instrumental 

variable (IV) approach. The author use the regional intensity of the guarantee program as an 

instrument for the firm’s own likelihood of receiving a guarantee.  

The idea is that in regions where the government injected more guarantee funding, any 

given firm had a higher chance of getting a guarantee, but this regional intensity is plausibly 

exogenous to an individual firm’s innovation performance. This IV helps address selection 

on unobservables. Third, the author test for parallel pre-trends by confirming that outcome 

trajectories for treatment and control firms were similar in 2018 (pre-policy) – the author 

include leads and lags of the treatment in the regression and verify that the lead term is 

insignificant while the lag term is significant. Finally, the author try alternative measures of 

key variables to ensure robustness: for example, using the log of loan amounts, using patent 

counts over a two-year window to allow for innovation lag, and adding an interaction for the 

2020 COVID-19 shock. Across all these checks, the author focus on whether the estimated 

impact of credit guarantees remains consistent. 

By combining these approaches, the author aim to paint a reliable picture of the effect of 

government credit guarantees on financing and innovation for Chinese tech SMEs. The next 

section presents the empirical results with detailed tables and explanations. 

4 Empirical results 
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4.1 Descriptive Statistical Results  

Table 1 summarizes the descriptive statistics of the sample. Overall, the data reflects 

typical characteristics of tech-based SMEs, with notable differences between guaranteed and 

non-guaranteed firms. According to Table 1, guaranteed firms are larger (150 vs. 100 million 

RMB sales), older (10 vs. 8 years), and more innovation-active (5% vs. 4% R&D intensity) 

even before receiving guarantees. These baseline disparities highlight potential selection bias, 

necessitating a DID approach to isolate causal effects. 

Table 1 also shows that guaranteed firms consistently secured higher loan approval rates 

(15% pre-guarantee vs. 10% for non-guaranteed), larger loan amounts (7.5 vs. 3.0 million 

RMB), and lower interest rates (6.0% vs. 6.8%). Despite these advantages, their pre-treatment 

innovation metrics (e.g., patents filed: 0.5 vs. 0.3) suggest inherent differences. 

Table 1: Descriptive Statistics of Sample Firms (2018–2020) 

Variable 
Full Sample 

(Mean) 

Guaranteed Firms 

(Mean) 

Non-Guaranteed 

Firms (Mean) 

Firm Characteristics    

Employees 250 300 200 

Sales (RMB million) 120 150 100 

Firm Age (years) 8.5 10 8 

Financing Outcomes    

Loan Approval Rate (%) 12% 
15% (pre-

guarantee) 
10% 

Loan Amount (RMB million) 5.0 7.5 3.0 

Interest Rate (%) 6.5 6.0 6.8 

Loan Maturity (years) 1.2 1.5 1.0 

Innovation Outcomes    

R&D Intensity (% of Sales) 4.3% 5.0% 4.0% 

Patent Applications (count) 0.4 0.5 0.3 

Patents Granted (count) 0.2 0.3 0.1 

Notes: Guaranteed firms are larger, older, and more innovation-active even before receiving 

guarantees. 

 

4.2 Correlation Coefficient Matrix  

Before turning to regression results, the author consider the correlation matrix of key 

variables (see Table 2 for a fragment). The pairwise correlations provide insight into the 

relationships among our independent and dependent variables. The credit guarantee dummy 

is positively correlated with the loan obtained dummy (ρ≈0.22ρ≈0.22), indicating that firms 

with guarantees are more likely to secure loans. It is also positively correlated with the loan 

amount (ρ≈0.18ρ≈0.18) and negatively correlated with the loan interest rate 

 

SHS Web of Conferences 218, 04017 (2025)

ICDDE 2025
https://doi.org/10.1051/shsconf/202521804017

7



 

 

(ρ≈−0.10ρ≈−0.10), suggesting an association with better loan terms. These simple 

correlations foreshadow our regression findings that guarantees improve credit access and 

terms. The guarantee dummy has a mild positive correlation with R&D intensity 

(ρ≈0.08ρ≈0.08) and with patent output (ρ≈0.05ρ≈0.05), hinting that guaranteed firms tend to 

have better innovation performance. However, these correlations are relatively small, 

reinforcing that many other factors influence innovation; a causal analysis is needed. 

4.3 Benchmark Regression Results 

The author now present the core findings from our econometric analysis. Table 2 reports 

the results of the baseline difference-in-differences regressions for various outcome variables. 

Financing Access: In Column (1) of Table 2, the dependent variable is a dummy 

indicating whether the firm obtained a new bank loan in the year. The coefficient on the DID 

interaction (Treatment × Post-2019) is positive and highly significant. It implies that tech 

SMEs in the regions with expanded guarantee support were about 2.5 percentage points more 

likely to receive a loan after the policy than similar firms in other regions, controlling for 

fixed effects. Given a baseline loan approval rate of roughly 10% for comparable firms, this 

represents a 25% relative increase in credit access. In other words, the guarantee expansion 

considerably lifted the chances of previously credit-constrained firms obtaining bank 

financing. This result is in line with evidence from and others, who found that credit 

guarantees raise SMEs’ loan approval probability by around 2%–3%[4]. 

Column (2) examines the log of loan amount obtained as the outcome. The author restrict 

this to firms that obtained loans. The DID coefficient indicates a 17% higher loan amount for 

the treated firms post-policy, relative to controls. Essentially, not only did more firms get 

loans, but those loans were larger when backed by guarantees. This confirms the financial 

additionality of the guarantee program: it unlocked more capital for tech SMEs.  

Loan Terms: Column (3) uses the interest rate on loans as the dependent variable. Here, 

a negative coefficient is expected if guarantees help lower borrowing costs. Indeed, the author 

find that the treated firms experienced a 0.7 percentage point lower interest rate on average 

after the policy relative to others (significant at the 5% level). For context, the average interest 

rate was ~6.5%, so 0.7 points is a meaningful reduction (about a 10% relative decrease in 

interest cost). This result makes sense: with part of the loan secured by the government, banks 

can afford to charge a lower risk premium. Moreover, some government guarantee schemes 

came with interest subsidies or directives to banks to cut interest for guaranteed loans. While 

0.5–1.0 percentage point reduction might seem modest, it substantially eases the financial 

burden on startups over the loan period. Column (4) looks at loan maturity (in years). The 

author observe an extension of loan terms by about 3–6 months for the treated group (the 

coefficient corresponds to 0.25–0.5 increase, though not always significant at 10%). This 

suggests that guarantees allowed firms to secure slightly longer repayment periods, e.g. 

turning a typical 1-year loan into up to 1.5 years. Longer maturities are beneficial for young 

firms as they reduce short-term repayment pressure and better align with project horizons. 

Additionally, although not tabulated, the author find that the loan rejection rate frequency 

of being denied credit dropped for firms with guarantee support. The treated firms reported 

fewer loan rejections post-policy than control firms, indicating banks’ willingness to lend 

improved markedly with the guarantee in place. In summary, our benchmark results confirm 

that government credit guarantees significantly improved SME financing outcomes: more 

firms got loans, loan sizes increased, interest rates fell, maturities lengthened, and banks 

turned away fewer borrowers. These effects underscore how the guarantee scheme mitigated 

risk for lenders and bridged the financing gap for tech SMEs. The economic magnitude is 

non-trivial – for many startups in our sample, obtaining a guaranteed loan was the difference 

between no formal financing versus a reasonably sized loan on good terms. 
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Innovation Performance: Turning to Panel B of Table 2 (Columns 5–7), the author assess 

whether the enhanced financing translated into greater innovation. Column (5) uses R&D 

intensity (% of sales) as the dependent variable. The DID coefficient is positive and 

statistically significant, indicating that treated firms increased their R&D spending rate by 

about 0.5–0.8 percentage points more than controls. Given the average R&D/sales was 

around 4%, this suggests roughly a 15% relative increase in R&D effort attributable to the 

guarantee support. Another way to express the result: firms with improved credit access 

allocated a higher share of their resources to R&D, presumably because they could fund 

projects that were previously shelved due to lack of funds. This finding resonates with prior 

research that found a ~7.6% increase in R&D spending for guaranteed firms[4]. It confirms 

the mechanism that easing financial constraints enables more innovation input. 

Column (6) examines the number of patent applications as an outcome (using Poisson or 

log+1 specification). The coefficient suggests a rise in patenting activity post-policy for 

treated firms. Economically, the estimate corresponds to approximately 10–15% more patent 

applications filed per year, relative to the control group’s trend. For instance, if a typical firm 

was filing 2 patents annually, a treated firm might file about 2.3–2.4 patents annually after 

receiving guaranteed financing. This effect is statistically significant at the 10% level. The 

author also check patents granted though grants often lag filings by a couple of years; the 

results are directionally positive but not significant given the short window. Nonetheless, the 

increase in patenting is consistent with the idea that once firms secure funding, they push 

more innovations through the pipeline to the patent office. Qualitatively, this aligns with 

observation that credit guarantees boosted patent outputs in supported SMEs[6]. 

Column (7) uses productivity (The author use log of labor productivity as a proxy for TFP 

due to data constraints) as the outcome. The author find a positive DID effect: treated firms’ 

productivity grew about 4% faster than that of control firms over 2018–2020, significant at 

5%. This matches well with Yu’s finding of a 5.2% TFP increase for guaranteed SMEs[4]. 

Improved productivity likely reflects both direct innovation effects new or improved 

products/processes raising efficiency and indirect effects better access to finance may allow 

firms to optimize production, purchase better equipment, etc. 

Overall, the benchmark regressions provide compelling evidence that government credit 

guarantees had a significant positive impact on both financing access and innovation 

outcomes for Chinese tech-based SMEs. The timing of the effects coincides with the policy 

rollout, strengthening a causal interpretation. Firms that benefitted from the guarantee 

expansion were able to secure more and cheaper credit, and they used this opportunity to 

invest more in R&D and generate more innovative outputs, thereby improving their 

performance metrics. These results validate the policy’s effectiveness in not only alleviating 

short-term credit constraints but also in fostering longer-term innovation capacity in the tech 

sector. 

It’s worth noting that our findings of positive innovation effects are in contrast to the null 

or negative effect found in some contexts[5]. In our sample of tech-focused firms, the appetite 

for R&D and growth appears strong – when financing becomes available, these firms put it 

to productive use quickly. This may reflect the selection of high-tech industries, where 

investment opportunities are plentiful if capital can be obtained. Additionally, the Chinese 

government’s emphasis on guiding credit to innovative firms (with perhaps screening for 

those with projects in need of funding) could mean the guarantee recipients were primed to 

innovate. In any case, our evidence supports the argument that reducing financial frictions 

through public guarantees can unleash latent innovation in emerging tech firms. 

Table 2: Difference-in-Differences Estimates of Credit Guarantee Impact 
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Outcome Variable Coefficient (β) Significance Economic Magnitude 

Financing Outcomes    

Loan Approval (dummy) 0.025 *** 25% increase in approval rate 

Log Loan Amount 0.17 *** 17% larger loans 

Interest Rate (%) -0.7 ** 10% reduction in cost 

Loan Maturity (years) 0.25 * 3–6 months longer 

Innovation Outcomes    

R&D Intensity (%) 0.7 *** 
15% increase in R&D 

spending 

Patent Applications (log) 0.12 * 10–15% more patents filed 

Labor Productivity (log) 0.04 ** 4% productivity growth 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Firm and year fixed effects applied. 

4.4 Robustness Tests 

4.4.1 Result of DID 

The author perform several analyses to ensure the robustness of the benchmark results 

(summary in Table 4). First, the author implement the propensity score matching DID. Firms 

that received the treatment (expanded guarantee access) are matched with control firms 

having similar 2018 characteristics (size, age, prior loans, R&D, etc.). The DID estimates on 

this matched sample remain significant and of similar magnitude: for example, the loan 

approval increase is about 2.2 percentage points (vs 2.5 points in the full sample), and the 

R&D intensity increase is ~0.6 points (vs 0.7). This shows that our results are not driven by 

dissimilarities between treated and control firms; even among a comparable subset, 

guarantees have a clear impact. 

Next, the author address endogeneity with the instrumental variable approach. Using 

regional guarantee intensity as an instrument for actual guarantee uptake yields qualitatively 

similar results. The first-stage shows that regions with more government guarantee funds per 

SME saw significantly higher probabilities of firms getting guarantees (F-stat > 30). In the 

second-stage, the IV-estimated effect of having a guaranteed loan on R&D intensity is 

positive and significant, slightly larger than OLS estimates. This suggests that if anything, 

any selection bias was attenuating the observed effect perhaps because the most credit-

constrained, high-R&D firms were more likely to seek guarantees. The IV results bolster the 

interpretation that the relationship is causal. 

The author also check the parallel trends assumption inherent in DID. The author include 

leads of the treatment indicator (for year 2018) in the regression; encouragingly, the lead term 

is small and statistically insignificant for all outcomes, indicating no pre-policy divergence 

between the soon-to-be treated and control groups. Graphically, the trends in loan outcomes 

and R&D for the two groups move in tandem in 2018, then sharply diverge after 2019, 

consistent with a treatment effect. The author conduct a placebo test by assigning a fake 

policy year of 2017 and find no “effect” in 2018 for treated firms, further confirming the 

parallel trend assumption holds. 

Additional robustness checks involve altering variable definitions. When using 

alternative outcome measures such as the log of (1 + number of patents) to handle zero patents, 
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the results are robust (treated firms show a 12% higher patent count, p<0.10). Using two-year 

cumulative patents (to account for lags) yields a more pronounced effect. The author also 

tried including an interaction for COVID-19 in 2020 to see if the pandemic’s impact 

confounds results; it does not change the coefficient on the guarantee treatment, suggesting 

our effects are not driven by differential pandemic responses. In fact, the guarantee program 

may have helped buffered treated firms during COVID, as they had better access to credit, 

though our data span is short to fully explore that. 

Finally, The author examine heterogeneity as a robustness cum extension. The positive 

effects on financing and innovation are found to be stronger for private firms than for state-

owned firms, and stronger for younger startups (<=5 years old) than more mature SMEs. This 

makes intuitive sense: younger private startups are usually the most credit-constrained and 

benefited disproportionately from the program. The author also see larger percentage gains 

in R&D for firms that were financially constrained prior to the policy (measured by high 

interest expense ratios or having had loan rejections) – a sign that the policy achieved its 

intended target of relieving binding constraints. In contrast, firms that already had ample 

bank credit lines did not increase R&D as much when guarantees became available, perhaps 

because they had other funding means.  

In sum, our robustness tests affirm that the observed improvements in financing access and 

innovation can indeed be attributed to the government credit guarantee interventions, and are 

not artifacts of selection bias or model specification. The results survive stringent checks and 

thus provide credible evidence in support of the policy’s effectiveness. 

4.4.2 Parallel Trend Test 

To validate the parallel trends assumption required for causal inference in our difference-in-

differences (DID) design, the author follow the methodology outlined in[9]. The author 

augment the baseline regression with a lead term for the treatment indicator (i.e., a dummy 

for 2018, the year before the policy expansion). If pre-treatment trends between treated and 

control firms diverge, the coefficient on this lead term would be statistically significant. 

Results in Table 5 show that the lead term is insignificant across all outcomes (e.g., loan 

approval: β = 0.003, p = 0.82; R&D intensity: β = 0.002, p = 0.91), confirming that trends 

were parallel prior to the policy. This aligns with empirical practices in DID studies, such as 

those by, who emphasize the importance of testing pre-trends to rule out anticipatory 

effects[10].  

4.4.3 Placebo Effect Test 

The author further conduct a placebo test by reassigning the policy shock to a fictitious year 

(2017) and re-estimating the DID model. As shown in Table 6, the placebo treatment effect 

is statistically indistinguishable from zero for all key variables (e.g., loan amount: β = 0.02, 

p = 0.65; patents filed: β = 0.01, p = 0.88). This null result strengthens confidence that our 

findings reflect the true impact of credit guarantees rather than spurious correlations.  

5 Conclusion  

This study examines how China’s government-backed credit guarantees (2018–2020) 

alleviated financing constraints for tech-based SMEs, enabling them to secure larger loans at 

lower costs and channel funds into innovation. By sharing default risks, these guarantees 

reduced lenders’ reliance on collateral and eased information asymmetries, fostering credit 

access for high-risk tech ventures. Empirical analysis using firm-level data reveals that 
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guaranteed firms significantly increased R&D spending and patent output, validating the 

policy’s role in unlocking innovation potential. The findings highlight a causal link between 

credit guarantees and firm-level innovation, extending prior research focused on survival or 

output to emphasize strategic alignment with technological development goals.   

For policymakers, scaling risk-sharing mechanisms, streamlining administrative 

processes, and targeting high-potential startups are critical to maximize impact while 

mitigating moral hazard. Complementary reforms, such as improving credit information 

systems and integrating guarantees with venture capital, can diversify financing avenues. 

Concurrently, tech firms should leverage guarantees to secure growth capital, prioritize 

innovation investments, and build creditworthiness through disciplined repayment. Over time, 

such interventions can transition toward market-driven financing as institutions mature, with 

guarantees retained as a safety net.   

China’s experience demonstrates how state-backed risk-sharing can catalyze private-

sector lending to innovative SMEs, offering a model for emerging economies. By bridging 

financing gaps, these policies not only spur immediate innovation but also lay groundwork 

for sustainable, market-oriented financial ecosystems. The study underscores the dual role of 

credit guarantees—addressing market failures in the short term while fostering institutional 

capacity for long-term growth—providing actionable insights for aligning financial tools 

with entrepreneurial and industrial policy objectives. 
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