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Abstract

:

In many developing countries, obtaining financial services at affordable rates and fair terms has been a significant challenge for small and medium enterprises (SMEs). However, this issue has not been paid much attention in Vietnam, even though SMEs account for about 95% of total enterprises and the financial market of the country has not been well developed. This study investigates the causal effects of access to finance on productivity of SMEs operating in the manufacturing sector in Vietnam. Productivity was measured as the total factor productivity (TFP) obtained by production function estimation using the Levinsohn and Petrin approach. Regarding financial accessibility, two factors covered the extent to which firms might have a bank loan or overdraft facility were employed. To study the causal inferences of access to finance on firm productivity, the research adopted the difference-in-differences (DID) approach, as well as the propensity score matching (PSM) coupled with DID technique. The empirical results indicated that improving the financial accessibility could directly enhance firm productivity. Particularly, it was shown that firms having access to a bank loan could significantly improve TFP by approximately 8.6% in the DID model and about 9% in the PSM-DID model. Meanwhile, the firm average TFP increased by approximately 12.3% and 15.7% in simple DID and PSM-DID models, respectively, when firms had an overdraft facility. These findings suggest that the government should put more effort into assisting SMEs in generating bankable projects, and create a sound and healthy financial environment to stimulate firms’ access to finance, which will ensure their sustainability and growth.
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1. Introduction


Access to finance is associated with the ability of enterprises to obtain financial services [1]. It is acknowledged as an important factor in promoting firm sustainability and growth through financing both existing and new investment projects. In practice, firms will invest in projects where the expected benefits exceed the costs, however, an efficient investment is achieved only when the firms do not face credit obstacles unrelated to their own performance [2]. From a theoretical viewpoint, it is argued that firms can finance their operations and growth in many different ways. However, both internal and external funds are not perfectly substituted due to a number of reasons, such as transaction costs, tax advantages, agency problems, costs of financial distress, and asymmetric information. Furthermore, different enterprises have uneven access to capital markets. Since the capital markets in many developing economies have not been well-developed, firms in these countries, particularly small and medium enterprises, may face significant challenges in obtaining financing and other banking services at affordable rates and fair terms. From an empirical viewpoint, existing studies generally confirm that firms in developing countries often cite financial constraints as the main obstacle to their growth [3,4,5,6,7]. However, some evidence suggests that the development of the financial sector may not necessarily lead to a positive outcome in terms of growth for firms [8,9,10,11]. Therefore, it is essential to study the impact of financial accessibility on firm growth, and investigate whether or not firms’ access to external finance can improve their performance.



One possible channel through which financial accessibility may affect firm growth is via improvement in productivity. It is theoretically shown that a well-developed financial system creates more investment opportunities and allocates resources to the most profitable firms [12]. This can be beneficial to firm productivity as a result of higher technological specialization through diversification of risk. In addition, higher capital intensity and technical progress embodied in new equipment will also have a positive influence on productivity. From the empirical viewpoint, most of the relevant existing studies conclude that better access to finance boosts firms’ productivity [11,13,14,15]. Furthermore, it was shown that many productive firms were not able to expand or make the technological improvements and investments needed to increase their productivity because they have no access to credit [16,17]. However, despite the above consistent results, there still have been challenges when studying the relationship between financial accessibility and firm productivity. It is argued that the proper interpretation of regression coefficients relating these two variables is often hindered by the reverse causality and endogeneity issues [18]. To specify, the positive association between financial accessibility and firm productivity can be interpreted in many different ways. On the one hand, a more productive firm tends to seek additional finance from financial institutions. On the other hand, increased access to financial services can enhance firm productivity. Yet another alternative interpretation is that there exist unobservable factors which may affect both firms’ financial accessibility and productivity. Therefore, it is difficult to estimate the direct or true effects of financial accessibility on firm productivity. One potential solution is to consider an exogenous shift in the firms’ access to finance. In practice, the causal effect analysis allows us to address the above issues.



This research aims to explore the causal effect of access to finance on firms’ TFP of SMEs operating in the manufacturing sector in Vietnam. It contributes to the existing literature by addressing two major issues. First, the previous studies often test the hypothesis that “Financial accessibility positively associated with the firm productivity” but this relationship is likely to meet the self-selection bias resulting from access to finance decisions and confounding by unobservables. If this problem could not be controlled, the true effects of the issue might be overestimated or underestimated [19]. Therefore, in this study, besides testing the above hypothesis, we attempt to answer the question “Does the firm with access to finance are more productive than those without”. To do that, multiple identification strategies were adopted to estimate the causal effects between access to finance and productivity through comparing two groups of firms: (i) firms that did not have access to financial services in the period 0 but were able to obtain the services in period 1 and (ii) firms that did not have access to finance in both periods. To specify, a difference-in-difference (DID) approach was used to estimate the impact of access to finance on firm productivity. In addition, propensity score matching (PSM) coupled with DID was employed to more closely match the treatment and control group of firms and re-examine the DID specification. This method allowed us to mitigate the unobserved effects of confounding. Another problem faced by the prior works is how to obtain unbiased of TFP in the presence of endogeneity [20]. In this study, to deal with this issue, TFP was estimated from the production function by applying the Levisohn and Petrin [21] approach.



There are several reasons for considering Vietnamese firms as the ideal setting to conduct this study. First, Vietnam has a moderately developed financial sector. In 2017, it was ranked 71st for financial market development by the World Economic Forum [22]. Although the country witnessed rapid credit growth over the past decade, the financial market development has still been low and the banking system has been relatively weak compared to other developing countries. In particular, the soundness of Vietnamese banks ranked 112th among 137 countries, while the management of the stock market ranked 89th [22]. Second, SMEs play a vital role in the development of the Vietnamese economy as they accounted for about 95% of total enterprises, employed 77% of the labor force [23] and contributed approximately 48% of the country’s Gross Domestic Product (GDP) in 2012 [24]. However, the fact is that a large number of SMEs in Vietnam are still faced with challenges in accessing finance and credit. A SME survey of the Ministry of Planning and Investment (MPI) [24] showed that approximately 30% of SMEs in Vietnam did not have access to financing from financial institutions, while the other 30% did, but faced numerous difficulties in obtaining funds. Another report by CIEM [25] revealed that a lack of capital and access to credit was one of the most serious obstacles to SMEs in Vietnam. The survey indicated that the businesses’ ability to access financing fell from 45% in 2011–2013 to 24% in 2015. Furthermore, nearly 70% of 2500 surveyed SMEs had to seek loans on the black market, as they were unable to approach the formal finance sector. According to OECD/ERIA [26], Vietnam had a score of 3.81 for the access to finance dimension, which was lower than the average of all ASEAN countries (4.15). The important question is whether these financial constraints faced by SMEs affect their performance, particularly productivity. Therefore, understanding the relationship between access to finance and firm productivity may yield important policy implications. Third, despite the importance of the issue, this topic has not been widely researched for the case of the Vietnamese SMEs. From the methodological aspect, most of the existing studies were principally based on traditional estimation techniques and correlation analysis, which might lead to selective problems. To our knowledge, the present paper is the first to investigate the importance of access to credit for firm productivity using causal methods in Vietnam. Furthermore, results of this study may yield important policy for not only Vietnam but also other developing economies that depend largely on the SMEs and the manufacturing sector. If there exists a direct and significant association between access to finance and firm productivity, it may suggest a solution to improve productivity at micro level.



Drawing on a dataset of 1608 Vietnamese manufacturing SMEs in 2013 and in 2015, after controlling for determining factors and observable time-variant factors that might simultaneously influence the decision to access to finance and firm productivity, the empirical results showed that by using financial services, firms could significantly improve their productivity.



The rest of the paper is organized as follows: Section 2 presents the measurement of access to finance and firm productivity. In Section 3, the methodologies used to investigate the causal inferences of financial accessibility and firm productivity will be discussed. Section 4 demonstrates the empirical results of the study followed by a discussion in Section 5. Section 6 concludes the paper.




2. Methodology


2.1. Measurement of Variables


2.1.1. Measurement of Firm Productivity


Productivity is defined as a ratio of output to a measure of input [27]. In practice, to measure productivity, there are two principal options, which are (i) partial factor productivity (PFP), and (ii) total factor productivity (TFP). PFP is defined as a ratio between output and a specific input factor (capital or labor). On the other hand, TFP is defined as a ratio of the output produced to an index of composite inputs. In other words, it is the weighted average capacity of all inputs [28]. To measure TFP, there are two main options: non-parametric approaches (TFP index, data envelopment analysis) and parametric approaches (estimation of the production function, stochastic frontier analysis). Regarding the estimation of the production function, there are several techniques available: the OLS estimation, the Olley and Pakes [29] method, and the Levinsohn and Petrin [21] approach. However, in practice, it is argued that the OLS technique may lead to biased estimates of productivity because the estimation suffers from the endogeneity of input choices and selection bias [20]. Therefore, the latter two approaches are frequently applied. In this paper, following the study of Giang [30], productivity was measured as the TFP obtained from the production function estimated by Levisohn and Petrin [21] approach. The main idea behind this approach is that an intermediate input could be used as a proxy for the unobserved firm productivity and unbiased estimates of the production function.




2.1.2. Measurement of financial accessibility


Regarding the firms’ financial accessibility, in this study, we focused on the ability to get formal credit (i.e., access to credit) from a financial institution. In particular, it was measured using two different bilateral indicators. The first variable covered the extent to which firms may have loan from a financial institution. It took the value of 1 if the firm obtained a bank loan by the end of the survey year and a value of 0 otherwise. The second measure of access to finance took into account whether the firm had access to an overdraft facility to finance its operations or not. The response was 1 if the firm had such access and 0 otherwise.





2.2. Identification Strategies


To deal with the self-selection bias faced by traditional estimation techniques and correlation analysis, this study employed multiple identification strategies to analyze the causal effects of access to finance on firm productivity. A causal effect is the average effect of a binary variable on an outcome variable of scientific or policy interest. To understand the problem when estimating causal effect, let    Y i T    and    Y i C    are potential productivity (the outcome) for firm i when it obtains (treated group) or does not obtain (control group) credit from a financial institution. At time t, if firm i has access to financial services, then the productivity at t+1 is    Y i T   . However, if i did not obtain credit, the potential productivity for i at t+1 is    Y i C   . Conceptually, the effect of financial accessibility can be simply written as    Y i T  −  Y i C   . Yet, because it is impossible for i to simultaneously obtain (   Y i T   ) and not obtain (   Y i C   ) credit, the problem is how to reconstruct the counterfactuals (i.e., the outcomes that are not observed, that is, what if firm i does not obtain credit?). To do that, the aggregated treatment effects are often employed [31,32]. There are two options of aggregated treatment effects: the average treatment effect (ATE) and the average treatment effect on the treated group (ATT). The ATE is defined as the average effect that would be found if every individual in the treated and the control groups received treatment, compared with if no one in both groups received treatment [33]. On the other hand, the ATT refers to the average difference that would be observed if everyone in the treated group received treatment compared with if none of these individuals in the treated group received treatment. In this study, the ATT was used. The definition of ATT can be expressed as:


  A T T = E (  Y i T  |  T i  = 1 ) − E (  Y i C  |  T i  = 1 )  



(1)




where E() is the expectation in the population.    T i    takes the value of 1 for the treated group and the value of 0 for the control group.



In this study, two different methods were applied to calculate the ATT. The first one is the DID approach which compares outcome differences between two groups of firms: (i) firms that did not have access to financial services in the period 0 but were able to obtain the services in period 1, and (ii) firms that did not have access to finance in both periods. Second, PSM coupled with DID were used to more closely match the treatment and control group of firms and re-examine the difference-in-difference specification. The method took into account whether or not the presence of confounding and time-dependent factors simultaneously impact on firms’ access to finance and firm productivity.



2.2.1. Simple Difference-In-Differences (DID) Model


DID methods identify causal inferences by comparing the change in outcomes of the treatment and control groups before and after the intervention happens [34,35]. This method assumes that, without intervention, the average outcomes for the treated and control groups would have followed parallel trends over the same period [36]. This assumption allows the time-invariant unobserved difference of the averages of counterfactual outcomes across these groups [37]. Thus, omitted variable bias due to unobserved variables that are time-invariant or constant across units of observation can be eliminated [36,38,39].



In this study, the DID model estimated the causal impact of access to finance on TFP using data for two years: 2013 and 2015. Instead of directly analyzing the impact of finance on productivity, the research examined differences in the productivity of firms with credit supplies and firms without. In particular, the study considered two groups: firms that did not have access to financial services in 2013 but were able to obtain the services in 2015 and firms that did not have access to finance in both periods, and observed the before-and-after changes in outcome variable (i.e., firm productivity).



DID technique measures ATT as the difference between the changes in the outcome variable (firm TFP) of treatment and control groups over the same time. Consider a two-period setting where t = 2013 represented the period before intervention and t = 2015 represented the period after intervention. Let    Y t T    a n d    Y t C    be the outcomes for a treated group and a control group in year t, respectively. The DID method will estimate the average treatment impact as follows:


  D I D = A T T = E (  Y  2015  T  −  Y  2013  T  |  T 1  = 1 ) − E (  Y  2015  C  −  Y  2013  C  |  T 1  = 0 )  



(2)




where    T 1  = 1   denotes firms accessing to finance at 2015 whereas    T 1  = 0   denotes firms without credits.



However, instead of manually taking the difference of the outcomes as shown in the above equation, the DID in this study was implemented using a regression. Following Ravallion [40], the DID estimate can be calculated as follows:


   Y  f t   = α +  δ  D D    T  f t   , t +  λ  D D    X  f t   +  μ  i t    



(3)




where    Y  f t     is the outcome variable,   t   is a treatment-year dummy that   t = 0   if the year is 2013 and   t = 1   if the year is 2015,    T  f t     is a treated-group dummy that    T  f t   = 1   if the firms access to credit in 2015 and    T  f t   = 0   of firms with no access to credit in 2013 and 2015. The DID treatment effect estimator is represented by coefficient    δ  D D    . Variable    X  f t     is a set of control variables.




2.2.2. PSM Coupled with DID (PSM-DID)


The DID method assumes a common trend between the treatment and control groups, particularly in this study, between firms with access to finance and firms without, and years pre- and post-credit supply. This assumption is completely satisfied when the treatment assignment is random. However, in the context of this study, the condition is unlikely to hold, as it is difficult to suppose that firms have access to finance randomly. Therefore, DID coupled with PSM technique is utilized to deal with potential bias from non-random assignment and confounding from unobserved factors. Particularly, the propensity score can mitigate the heterogeneity between the productivity in treatment and control groups that arises due to self-selection bias [41]. PSM picks each participant matched to a nonparticipant that is similar in specific observed characteristics. Regarding characteristics used in matching firms with firm productivity being outcome variable, one of the most frequently cited factors in the literature is firm size. In a study on credit constraints in four African countries, Bigsten et al. [42] found that firm size was a significant determinant in obtaining finance with the probability of accessible successes of micro-, small-, and medium-sized firms were 31%, 20%, and 13%, respectively, and were higher than that of large firms. Arellano et al. [43] observed in less financially developed economies and found that small firms grew faster than large firms. The findings also illustrated that financial market development is important in explaining quantitatively the difference in growth rates across firms. Together with firm size, firm age has also been widely recognized as a significant determinant of accessibility to financing. Young firms meet obstacles in accessing to external finance due to inexperience [44], informational disparities [45,46]. Furthermore, Vietnamese firms participating in export experienced difficulties to access credit as suggested in Vo et al. [47]. Another important factor is bribery that may take place during the lending process through bribing bank officials [48]. It was shown that bribery plays a crucial role in determining the ability of firms to access to financial services [49,50,51]. The previous papers also included sector and export as dummy variables to test whether there is a difference in accessibility to finance between export and non-export enterprises. Given the factors used in the preceding literature, in this study, firm size, firm age, export, bribe and a sector dummy were used as covariates when estimating propensity score for matching firms.



Furthermore, for the matching procedure, the study employed nearest neighbor matching approach, in which each treatment firm was matched to the comparison firm in terms of the closest propensity score. According to Heinrich et al. [52], the nearest neighbor matching is excellent in terms of bias reduction because it uses the most similar control observation to match. After propensity scores had been estimated and a matching algorithm had been chosen, the DID estimate was computed to examine the impact of the financial accessibility on firm TFP. Unlike the cross-sectional PSM that concentrates on the differences in the outcome variable between the similar enterprises in treatment and control groups, the advantage of DID coupled with PSM is that it compares the changes over time between them. Furthermore, PSM-DID can eliminate the observations whose counterfactuals scarcely exist and, hence, the balance between the treatment and comparison groups can be achieved.



The PSM-DID estimator can be expressed as follows [34]:


  A T  T  P S M   D D   =  1   N T     [    ∑   f ϵ T    (   Y  f , 2015  T  −  Y  f , 2013  T   )  −   ∑   f ϵ C    π f   (   Y  f , 2015  C  −  Y  f , 2013  C   )   ]   



(4)




where ATT is the average treatment effect on the treated,    N T    is the number of sample in treated group, T and C are the sets of firms in treatment and control groups respectively,    Y  f , t  T    and    Y  f , t  C    are the TFP at time t for firms in treatment and controlled groups, respectively, and    π f    is a weight attached to each firm in the control group. In the case of this study,    π f    is equal to 1 for those firms in the control group that are matched, and 0 for those that are not matched.



In term of regression, PSM-DID employed a regression-adjusted estimator to estimate the   A T  T  P S M   D D    , applying weights on the basis of the propensity score to the matched comparison group as follows:


  Δ  Y  f t   = α +  δ  P S M   D D    T  f t   +  λ  P S M   D D   Δ  X  f t   +  μ  i t    



(5)




where   A T  T  P S M   D D     is indicated by coefficient    δ  P S M   D D    .    Δ   Y  f t     is the outcome variable change over time.   Δ  X  f t     is a set of control variables.






3. Data


To investigate the direct relationship between access to finance and firm productivity, this study employed data of the SMEs operating in the manufacturing sector in Vietnam. There are several reasons for considering the SMEs and the manufacturing sector as the ideal setting to conduct the analysis in this study. First, as mentioned in the previous section, SMEs play a vital role in the development of the Vietnamese economy (account for 95% of total enterprises, employed 77% of the labor force and contributed approximately 48% of the country’s GDP in 2012). However, most of the SMEs in Vietnam are still faced with challenges in accessing finance and credit. Second, manufacturing sector is acknowledged as one of the major contributors to Vietnam’s GDP growth. Manufacturing share of GDP subsequently climbed steadily to 25% in 2009, surpassing the share of agriculture in 2003 [53]. Furthermore, the study employed the Levisohn and Petrin [21] approach to calculate the firm TFP by using the intermediate inputs could as a proxy for the estimates of the production function. In practice, these intermediate input data is available for manufacturing firms.



The source of data used in this study is the Vietnamese SMEs survey collected in 2013 and 2015. The survey was from a project under the collaboration of the Central Institute for Economic Management (CIEM) of the Ministry of Planning and Investment of Vietnam, the Institute of Labor Science and Social Affair (ILSSA), and the Development Economics Research Group (DERG) of the University of Copenhagen [54]. It tracked over 2500 SMEs operating in the manufacturing sector in nine provinces in Vietnam. The survey provided detailed information on enterprise history, owner background characteristics, firm performance, employment, investment and access to finance. It also covers firms in in 18 manufacturing sectors and can be divided into six broad categories: (1) Food and beverages, (2) Non-metal and plastic materials, (3) Metal and machinery products, (4) Wood products and furniture, (5) Textiles, and (6) Others [30]. Each firm in the survey was provided with a code that remained unchanged over years, which allowed us to generate a balanced panel dataset following individual firms. Before the analysis, some parts of the sample were dropped since some variables were not available in both years for all firms. The final data formed a balanced panel dataset of 1608 enterprises that were mobile in the manufacturing sector from 2013 to 2015. Table 1 and Table 2 show the numbers of surveyed firms and the information on the status of financial accessibility in 2013 and 2015.



In particular, this study compared two groups of firms: (i) firms that switch from “having no financial accessibility” in 2013 to “having financial accessibility” in 2015 (treatment group) and (ii) firms remain having no financial accessibility in the both two years (control group). To specify, with respect to bank loans, there were 1150 firms (out of 1608 firms) that did not have any bank loans in 2013 (Table 1). Of which, 199 firms reported that they obtained a bank loan in 2015 while the remaining 951 firms did not change their status (Table 1). Regarding overdraft facility, the analyses focused on 184 firms in the treated group and 1084 firms in the control group (Table 2).




4. Results


4.1. Summary Statistics


Table 3 provides detailed description and summary statistics of all variables. The natural logarithm of each TFP variable was taken in all models and used as a dependent variable. First, the table showed that TFP in 2013 was considerably higher than that in 2015 (4.3 compared with 2.7, respectively). Meanwhile, access to finance status includes two independent variables: Bank loan (LOAN) and overdraft facility (OVER). The mean value of former variables witnessed an increase from 28.4% in 2013 to 27.9% in 2015, while that of the latter showed a slight decrease from 21.1% to 31.6% during this period. In all estimations, we also included the firm-specific factors (characteristics of the firm itself) and external environment factors that affected firms’ economic performance. The benchmark for selecting these firm specific and investment climate variables follows the studies of Giang et al. [30], Bastos and Nasir [55], Escribano and Guasch [56], Dollar et al. [57], and Kinda et al. [58]. To be more specific, we imposed a set of firm-specific variables: firm size, age, and export. Regarding the external environment factors, several investment climate variables, including electric supply (ELE), Internet usage (ITN), uneducated employees (EDU), and bribe (BRI), were employed. It was showed that the amount of firms that did not have access to Internet in 2013 is higher than that in the following two years (63% and 53.2%, respectively) while the mean values of other variables remained stable over time.



Next, in Table 4 and Table 5, an unconditional t-test was applied by accessibility status to check the mean differences of all selected variables of firms having financial accessibility and those without in each year (panel A). The average changes between the treatment and control groups were also compared in panel B of the two tables. The results showed that there could be imbalances in the observed covariates, suggesting the existence of endogenous selection in both statuses of bank loan and overdraft accessibility. To be more specific, this simple comparison of average changes showed that firms having financial accessibility were larger than those without, while there was no remarkable difference between firm ages when having finance or not. Meanwhile, the former also tended to export products more than the latter. In addition, the treated firms presented significantly higher mean values of environmental factors than the control units, suggesting that the former might be located in supported investment areas than the latter. Regarding the outcome variables, Table 4 and Table 5 showed that financial accessible firms were more considerably productive than inaccessible ones in both panel A and B. However, these simple comparisons of averages did not consider other factors. Indeed, a serious challenge for researcher when considering the relationship between dependent and independent variables is that there might be self-selection due to the endogeneity problem. For a given firm, it is likely that unobservable indicators correlated with the ability to access finance also impact the scale of firm productivity growth, such as factors that are intrinsic to the firms. For instance, firms having high inherent ability are likely to expend scale by access to finance, while it might be that their performance is higher than those with low intrinsic value. Another situation through which the estimation may be biased is when the determining factors that have an effect on the choice of finance access also influence the outcome differences. To illustrate, if a policy of finance stimulation is applied on the areas that have healthy financial markets, it is possible that the firm productivity growth results from ideal geography instead of this policy. In addition, the bias may occur due to time-dependent confounders when the applied policy in parallel with the changing of economic conditions that are correlated with the productivity difference. Therefore, it is necessary to reduced selection bias by more appropriate models.




4.2. The Correlation between Financial Accessibility and Firm TFP


To investigate the relationship between financial accessibility and firm TFP, first, the Ordinary Least Square (OLS) and fixed effects (FE) models were applied. Table 6 shows the relationship between loan accessibility and TFP while the link between overdraft facilities and firm TFP was reported in Table 7. In these two tables, columns A1, A2, and A3 examine all firms in the period 2013–2015 while columns B1 and B2 focus on firms that did not have access to finance in 2013. The results using OLS models are reported in columns A1 and A2 and FE estimates are presented in columns A3. In column A1 and B1, only firm specific factors (firm size, firm age and export) were included as the control variables in the regression. In column A2 and B2, a full set of variables consisting of both firm specific factors and environmental controls (infrastructure, labor skill, regulation) was added.



Regarding loan accessibility, the results of all five columns show that there is a positive association between obtaining a bank loan and firm TFP. However, this link is negligible in first two columns. As mentioned in the previous section, column B1, B2 of Table 6 are focused on 1150 firms that did not have access to bank loan in 2013, and compare the differences in TFP between 199 firms in the treated group and that of 951 firms in the control group. The results of column B1 and B2 illustrate that having bank loan positively correlated with TFP by approximately 8.6% and 8.2% (p > 0.1, Table 6).



In term of overdraft accessibility factor, first two columns show a positive but insignificant association between having overdraft facility and firm TFP. However, when applying the FE model, the impact became significant (6.2%, p < 0.01). In columns B1 and B2, TFP of firms that shifted to have overdraft facilities in 2015 were significantly higher compared with firms whose status remained unchanged, (8.5%, p < 0.01 and 8.2%, p < 0.01, respectively).




4.3. Simple DID Results


As mentioned in the identification strategies, the estimates of the above correlations may lead to the possibility of selection biases, which suggest us to compare the differences in TFP of firms that having financial accessibility (treatment group) and firms without (control group). To do that, two models, including simple DID and PSM-DID, were applied.



First, the results of the simple DID model were discussed. In this estimation, a fixed effect regression was used instead of OLS estimate in order to control for unobserved and time invariant characteristics that may impact the outcome variable [59]. Furthermore, since other covariates may change overtime, it is necessary to add control factors that possibly affect the outcome to get the net effect of treatment on the outcome [59]. In particular, the control indicators included two groups: (i) firm specific variables only (including firm size, firm age, and export), and (ii) full set indicators as described in the previous section.



Table 8 showed the average treatment effect of each financial factor in column C1 and C2. In term of bank loan factors, it can be seen in column C1 that the treated firms were approximately 8.61% (p < 0.1) and 8.05% (p > 0.1) more productive than firms in the control group. However, the impact of overdraft facility on TFP using simple DID when adding full set variables was not statistically significant. In column C2, the results reveal that there were significant positive impacts of overdraft facility on TFP in both cases: including firm specific variables only and adding the full set of variables (12.32%, p < 0.05 and 12.26%, p < 0.05, respectively).




4.4. PSM-DID Results


These above results obtained by simple DID estimation may suffer from the bias arising from self- selection and confounding. Therefore, this limitation will be addressed by using the PSM-DID model in this section.



The first step of this technique was to employ PSM to match the firms in comparison group to those that were similar in the treatment group, and then applying DID to the matched sample [57]. By applying this technique, the observable heterogeneity in the initial conditions can be solved.



As described in the methodology, each firm in the treatment group was matched one to one with its nearest neighbor in the control group. A caliper of 0.01 was applied for matching with replacement based on the propensity score estimated by logit model. Table 9 shows the balancing results between treatment and control groups regarding firm specific independent variables. It can be seen that the balance was remarkably satisfied after matching. To specify, before matching, the mean differences of firm-specific independent variables between treatment and control groups were significantly different. As shown in Table 9, the large differences between two groups of firm size, firm age, export, and bribe due to the fact that firms access to finance tend to be larger, older, have more export products, and pay more informal fees than in the control group. After conducting this matching, these mean differences were successfully reduced as they were adequately close to zero.



Based on well-balanced matched samples, the next step is to implement the DID method as done in the previous section. The ATT again can be investigated by taking the differences in outcomes using fixed effects regression. ATT estimators for the outcome variables are shown in Table 10. In general, the results showed that applying PSM-DID retained the original positive impacts of financial accessibility on TFP. The most striking feature is that after matching, the ATTs become significantly higher in all financial impacts, suggesting that firms having access to financial services are more productive than firms without. To be more specific, in term of bank loan factor, TFP of PSM-DID approach when investigated firm specific variables only or full set were 9.2% and 8.8% higher than that of simple DID model (8.6% and 8%). Similarly, the TFP of firms with access to overdraft facility after matching are approximately 15.7% (p < 0.05) compared with around 12.3% in DID model. All in all, comparing the estimates of simple DID and PSM-DID gives us strong evidence that financial accessibility is necessary for the growth of firm TFP.





5. Discussion


The link between financial accessibility and economic performance has been widely discussed in recent years. Empirical studies have shown that access to finance can foster firm growth as well as the economy in general. However, studies have inadvertently underexplored the impact at the micro level. Some studies concluded a positive relationship between financial growth and firm performance [60,61,62]. Furthermore, some revealed that the lack of access to credit and high cost of finance had negative influences on firm output [63,64]. Osma et al. [65] showed that financing pressures could threaten firm strategic investment. On the other hand, several papers found weak evidence on the role of access to finance in driving firm performance. For instance, Yazdanfar and Ohman [10] showed that firms depending on bank finance and debt were less profitable than their counterparts without. Efobi et al. [64] examined the impact of financial inclusion on the performance of manufacturing firms in Nigeria and found that financial inclusion increased firm performance only in some specific types. With respect to the association between access to finance and the more specific factor: firm productivity. However, most of the previous evidences supported a positive relation between these two variables. Kinda et al. [58] studied the relationship between investment climate and firm productivity in the Middle East and North Africa and showed that the cost and access to finance lead to firm performance discrepancies. Fernandes [66] and Biesebroeck [67] found a positive link between access to overdraft facilities and firm TFP and a negative association between bank loan accessibility and firm TFP in Bangladesh and in several African countries. Gatti and Love [13] detects a strong positive relationship between access to credit and TFP across a sample of Bulgarian firms. In addition to traditional estimation techniques and correlation analysis, some other studies utilizing the causal methods to study the direct link between financial accessibility and firm productivity. For instance, Butler and Cornaggia [62], by taking advantage of a similar event in the US (there was an exogenous shift in the demand of a product), found out that in areas with relatively strong access to finance, production increased. Krishnan, Nandy, and Puri [18] exploit a natural experiment and analyze how an increase in access to bank financing following interstate bank branching deregulations affects the productivity of firms in the United States. They causally established that greater access to finance leads to higher firm level TFP, particularly for financially-constrained firms.



In the context of Vietnam, several studies have examined the link between the access to finance and firm performance as well as firm productivity. However, most of these studies are based on traditional estimation techniques and correlation analysis, which might lead to selective problems. In addition, they did not consider the counterfactual evidence. For instance, Vo et al. [47] investigated binary logistic regression and proved that capital shortage presented a serious barrier for SME development in Vietnam. They also illustrated that firm profits were affected by external factors including commercial or personal loans and credit lines from financial institutions. Another study by Tran et al. [68], using an extensive firm-level survey, examined whether local financial development promoted the performance of small firms in Vietnam using a growth opportunities equation. Their results suggested that policy makers should improve local financial development to enhance firm performance. Thangavelu and Chongvilaivan [69] applied standard ordinary least squares (OLS) estimation and found that access to external credit boosted firm productivity, particularly with exporting and importing firms. Nguyen and Kaizoji [70] studied the relationship between the investment climate and firm productivity and revealed that a lack of access to financial services was harmful to firm productivity.



There have been few studies using the non-parametric approach to identify the influences of financial factors on firm performance. Nguyen [71] analyzed the impact of credit constraints on innovation at the firm level by using PSM in Vietnam in the period 2005–2013. The results of this study found that credit constraints were one of the key factors motivating a firm’s innovation. A study by Pham el al. [72] applied the PSM approach to examine the impact of formal credit on firm performance. The findings showed that formal credit improved performance of SMEs in Vietnam via increasing revenue and profit. However, to date, there has been almost no study that applied the causal methods to investigate the link between financial accessibility and firm productivity.



In this study, we employed two different approaches, including DID and PSM coupled with DID, to examine the causal effects of access to finance on firm productivity. The findings of this paper supported the view that firms’ access to finance positively influenced their productivity. To specify, the average TFP significantly increased by approximately 8.6% in the DID model and around 9% in the PSM-DID model when firms had access to bank loan. Meanwhile, firms having overdraft facility improved TFP by around 12.3% and 15.7% in simple DID and PSM-DID models, respectively. In other words, the results demonstrated that increasing the accessibility to finance of firms could directly enhance productivity. In addition, the impacts of overdraft facility and bank loan on TFP were comparable (about 15.7% compared with approximately 9% in the PSM-DID model, respectively). This finding suggested that firms should have priorities on access to short-term cash flow that approached working capital rather than focusing on access to longer-term credit.



Regarding policy implication and enforcement, there have been still a lot of concerns in the context of Vietnam. The fact is that SMEs in Vietnam are still faced with significant challenges in accessing finance and credit. MPI [24] showed that approximately 30% of SMEs in Vietnam could not access external credit from financial intermediates while the other 30% can, but faced numerous difficulties in obtaining funds. In this study, the figures indicated that there were only 28.2% and 26.3% of total firms having access to bank loans and overdraft facility, respectively, during the research period. This is also a common issue in other developing economies. For example, a report by the ADB [73] showed that access to credit significantly affected firm productivity in the Philippines. Firm productivity in Thailand was also found to be associated with access to finance [74]. Hallward-Driemeier et al. [2] indicated that there were only few firms in China having access to formal finance. It was reported that approximately half of the firms in their sample did not have a bank loan from financial institution and even in the other firms, working capital came from bank loans accounted for only about 20% on average. The World Development Report [75] showed that SMEs obtain only 30% of their financing from external sources. An important concern here is the reason why SMEs have been faced with challenges in obtaining external funds. According to Malhotra et al. [76], SMEs were more credit constrained due to financial sector policy distortions, lack of know-how on the part of banks, information asymmetries, and high risks inherent in lending to SMEs. In the context of Vietnamese SMEs, CIEM [25] revealed that the main causes were firms’ lack of profitability, the lack of available collateral for a loan and difficulties in obtaining bank clearance. Therefore, it is suggested that the government should contribute to and enhances firms’ access to finance by putting efforts to assist them in generating bankable projects. In addition, from the firms’ side, SMEs should focus on their financial performance in order to meet the bank requirements and be able to attain bank credit, which will be beneficial to their productivity and sustainability and, hence, contribute to the overall economic growth in the long term.



Although our findings yield important policy implications and contribute to the financial accessibility and firm productivity analysis literature, there are still some limitations and several issues need further discussion. First, the DID-PSM can still meet problem due to unobserved time if the matched control group responds differently to common macro-economic factors than the treated group. To solve this causality problem, it is important to find instrumental variables for explaining variation in the access to finance of enterprises or use dynamic models estimated by regression discontinuity design. Second, another potential future research area is the application of a triple differences approach to observe multiple groups and multiple time periods. Our study involved a biannually data survey, with observable treatment in the period from 2013 to 2015. The fact is that after 2015, many of the other policies are issued while the environmental factors changed. Therefore, our results can potentially be considered as intermediate impacts and a complete effect analysis will require continued observations of the treatment over the long-term. Third, regarding financial services, the study focused only on the external source of funding while other dimensions of finance, such as cash management and payments services, risk management, and insurance, also matter. Fourth, it would be worthwhile to conduct other surveys with more detail questionnaires to deeply understand the mechanism through which access to finance may affect firm productivity. These issues will be implemented in further stages of this research path.




6. Conclusions


This study investigated the causal effects of access to finance on firm productivity using panel data from 2013 to 2015. The productivity was measured as TFP obtained by production function estimation using the Levinsohn and Petrin [21] approach. The financial accessibility was represented by two variables covering the extent to which firms might have a bank loan and an overdraft facility from a financial institution. The analyses focused on firms that switch from “having no financial accessibility” in 2013 to “having financial accessibility” in 2015 compared with firms remain having no financial accessibility in the both years. Various identification strategies were adopted. First, the correlation between financial accessibility and firm productivity was investigated using the simple OLS and FE regressions. Next, in order to address the problem of endogeneity due to self-selection bias and unobserved confounding of the effect, DID and PSM-DID were employed to evaluate the causal inference of access to finance on TFP. To date, this study is the first to investigate the importance of access to credit for firm productivity in Vietnam using causal methods.



The study found that firms which use financial products improve their productivity compared to nonusers. To be more specific, the average TFP significantly increased by approximately 8.6% in the DID model and around 9% in the PSM-DID model when firms had access to bank loan. Meanwhile, firms having overdraft facility improved TFP by around 12.3% and 15.7% in simple DID and PSM-DID models, respectively. In terms of policy evaluation, these findings seemed to justify the public support to credit supply given the positive properties that access to finance significantly impacted on firm productivity. In other words, it is suggested that government should improve laws and policies that suitable for Vietnamese firm characteristics to help them more easily to access financial facilities. Furthermore, high efforts of policy markers are needed to create a sound and healthy financial environment to stimulate firms accessing to finance.
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