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Abstract: This study contributes to the empirical literature on the effects of privatization on 

the financial and operating performance of former state-owned enterprises (SOEs) and 

offers evidence on the heterogeneity of these effects across multiple dimensions. Utilizing a 

sample comprising 770 privatized SOEs and 2,154 non-privatized SOEs in Vietnam from 

2006 to 2010, I conduct a staggered diff-in-diff estimation to identify the causal impact of 

privatization on firms’ performance. The results reveal that, on average, privatization led to 

an increase of 5% in sales per worker, a 23-27% increase in profitability measures, an 8% 

decrease in debt ratio, and a 5% decline in total employment. However, little changes in 

post-privatization performance are observed for large SOEs, strategic SOEs, and service 

SOEs. 
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1. Introduction 
Since the late 1980s, Vietnam has been implementing various economic reforms and 

liberalization policies, transitioning from a centrally planned economy to a more market-

oriented one. Privatization, which involves the transformation of public to private ownership, 

has been central to these reforms (Le 2017). Privatization has not only aimed at improving 

efficiency within the so-called State-owned Enterprises (SOEs henceforth) but has also played 

a pivotal role in attracting domestic and foreign investment, promoting market principles, and 

enhancing corporate governance and transparency in Vietnam’s evolving economic landscape. 

 

Empirical research assessing the impact of privatization on firm performance in Vietnam has 

been growing rapidly since the mid-2000s, starting with the study conducted by Truong et al. 

(2006). A common feature in this work and in other previous studies that have followed (see, 

for example, Vo 2012; Truong and Ngo 2016; Nguyen and Trinh 2019; Nguyen et al. 2021) is 

that they typically deal with “equitization”. Officially, equitization refers to the conversion of 

state enterprises into joint-stock companies.1 Equitization, as commonly observed, often results 

in the state retaining a majority stake in the equitized firm,2 thereby maintaining a controlling 

position (Beeson and Pham 2012). Privatization, on the other hand, is defined as the transfer 

of a controlling stake in public enterprises to private investors, so that the new owners can 

effectively control the firm (Jomo 2008:201). Thus, it is important to recognize that equitization 

and privatization are not interchangeable terms.3 As a result, privatization may lead to different 

outcomes compared to equitization.4  

 

In this paper, I analyze the privatization process in Vietnam by considering the extent of “state 

control”. Specifically, I distinguish between firms with more than 50% state ownership and 

those with less than 50% ownership, acknowledging that firms operating under different types 

of capital control exhibit significant variations in policy treatment, business objectives, and 

 
1 See, for example, Decision 28/1996, “On The Transformation Of A Number Of State Enterprises Into Joint-
Stock Companies”. 
2 Equitization is therefore equivalent to “corporatization” in China (see, e.g., Aivazian et al. 2005) 
3 As stated by To (2006), “Equitization in Vietnam is not a comprehensive retreat of SOEs or privatization, as 
some may think”. In fact, “equitization”, “state capital divestment”, and “privatization” are often confused in the 
Vietnamese context due to their ideological significance to Vietnamese officials. As a result, the official discourse 
has avoided using the word “privatization” altogether, preferring to describe all these terms as “equitization” 
(Beeson and Pham 2012). 
4 It’s worth noting that some studies have explored the broader impact of ownership changes, including cases 
where the state’s ownership stake falls below 50% (as in Ngo et al. 2015). In any case, empirical evidence is 
relatively limited. 
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management modes, all of which can have an impact on their performance (Chen et al., 2014; 

Pan et al., 2022).5  

 

Applying a staggered difference-in-differences methodology, I examine the causal impact of 

privatization on firm performance using a panel sample consisting of 770 privatized SOEs and 

2,154 non-privatized SOEs in Vietnam from 2006 to 2010. This methodology controls for 

several biases that may arise when using only time series data - due to common trends in the 

variables - or when using only cross-sections of firms - due to the possible selection of firms 

into privatization. 6 Most importantly, since Vietnam has a gradual process of privatization 

(firms were privatized in different years throughout the period),7 the utilization of a staggered 

DiD approach is deemed methodologically relevant, which allows for the examination of how 

the privatization process unfolds over time and its dynamic impacts across different 

characteristics of the firms. 8  By examining these dimensions more closely, this paper aims to 

shed light on the complexities and nuances of the privatization-performance relationship, 

ultimately contributing to the extant body of knowledge on this subject. 

 

To anticipate my results, I find that the privatization of Vietnamese firms led to significant 

increases in measures of profitability and sales per worker, coupled with a reduction in leverage 

and employment. Specifically, privatization led to an increase of 5% in sales per worker, a 23-

27% increase in profitability measures (ROA and ROS), an 8% decrease in debt ratio, and a 

5% decline in employment. These findings are consistent with many prior studies (see, for 

example, Megginson et al. 1994; La Porta and López-de Silanes 1999; Truong et al. 2006; 

Truong et al. 2007; Ngo et al. 2015; Truong and Ngo 2016). They are also in line with studies 

that focus on transition economies, such as China (Wei et al. 2003; Sun and Tong 2003; Chen 

et al. 2021), former Soviet countries (Earle and Estrin 1998; Brown et al. 2006; Brown et 

al.2009) and the Eastern European transition economies (Pohl et al. 1997; Frydman et al. 1999; 

Earle and Telegdy 2002, Grygorenko and Lutz 2004). 

 

 
5 To put my “privatization” results into perspective, I also conducted a similar analysis using “equitization” as the 
treatment indicator. The results are presented in the Appendix. 
6 Certainly, this framework is not just specific to the privatization’s context. One may also apply it to find out the 
impact of other quasi-exogenous shocks on corporate performance. For example, the impact of an IPO and M&A 
events on firm performance. 
7 See, for example, Freeman (1996); Truong and Ngo (2016); Le (2017).  
8 See, for example, Djankov and Murrell (2002); Boubakri et al. (2004); D’Souza et al. (2005); Brown et al. 
(2016); Gakhar and Phukon (2017); Radic et al. (2021). 
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In addition, my findings show that there is considerable heterogeneity across firm size and 

industries. In particular, I find that the effect of privatization was slightly weaker for large firms 

than for small firms and that it generally took a longer time for a change to be realized in large 

firms. Moreover, privatization did not have a significant effect on firms operating in strategic 

industries. This is possibly due to the fact that, since large SOEs and strategic SOEs are 

perceived as more important to the economy, the government might regulate them more closely 

and prevent extensive restructuring following privatization.9  

 

Finally, I find that performance improvement was absent among services SOEs, which is 

perhaps the most intriguing result in this study. Two possible mechanisms could be at play 

here. First, for SOEs that provide essential services, adequate regulation is required to prevent 

adverse impacts on consumers (Hart et al.1997; Alonso and Andrews 2015; Kikeri 2022). As 

a result, like large SOEs and strategic SOEs, SOEs providing essential services may find it hard 

to restructure while state regulations are still very much in place. Second, for SOEs that provide 

non-essential services (industries where the private sector clearly demonstrates a comparative 

advantage), due to the low level of fixed cost investment (Harper 2002), low asset specificity 

(Boon et al., 2017), and a large number of competitors in the market (Brown and Potoski 2003), 

contracting out to a private entity can be much more cost-effective than in-house production 

(Sappington and Stiglitz 1987). Certainly, this makes outsourcing and third-party arrangements 

more likely among SOEs that provide non-essential services, enabling them to operate more 

efficiently and reducing the need for restructuring. 

 

The study is organized as follows. The next section, Section 2, describes the data, the 

construction of the sample, and the main variables of interest. Section 3 describes in detail my 

empirical strategy. Section 4 presents my empirical results. Section 5 summarizes the major 

findings and concludes the paper. 

 
 

 
9  These heterogeneity results are very much in line with previous studies (see, for example, Boycko et al. 1996; 
Boardman and Laurin 1998; La Porta and Lopez-de-Silanes 1999; Cuervo and Villalonga 2000; Megginson and 
Netter 2001; Djankov and Murrell 2002; Bortolotti and Faccio 2004; Boubakri et al. 2004; Cavaliere and 
Scabrosetti 2008; Kikeri 2022).  
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2. Data and variables 

2.1. Data 
My analysis is based on an annual panel dataset extracted from a series of Enterprise Surveys 

conducted by the General Statistics Office of Vietnam. The survey takes a census of all firms 

with over 10 employees and covers all 64 provinces in Vietnam and has been used to calculate 

Vietnam’s Gross Domestic Production (O’Toole et al. 2015). By choosing this dataset, I can 

therefore generalize my empirical findings to the overall privatization program in Vietnam. 

Since this is the most comprehensive firm survey in Vietnam, other studies also used this 

dataset to perform research assessing the impact of privatization on firm performance (e.g., 

Ngo et al. 2015; Truong and Ngo 2016). 

 

The study’s focus is on the period between 2006-2010.10 This period was chosen because it 

includes a diverse mix of privatized large and small firms. In fact, the privatization process in 

Vietnam was extended to include large SOEs (economic groups and corporations) only after 

the issuance of Decree No. 109/2007/ND-CP of June 26, 2007. Therefore, firms privatized 

before 2007 contain mostly small SOEs. On the other hand, several studies found that 

privatization after 2010 involved mainly large SOEs with complex structures and operating in 

multiple industries, and privatization of these firms led to no effect on firm performance 

(Nguyen 2018; Nguyen 2019; Nguyen 2021). By studying the period from 2006 to 2010, which 

includes a diverse mix of large and small privatized firms, my analysis can benefit from more 

heterogeneous study populations.11  

 

 
10 Malesky et al. (2015) noted that constructing a panel dataset by matching firms from the GSO’s enterprise 
surveys using tax ID across years was only feasible after 2006, as before that, there was no standardized identifier 
for firms. Due to the limitation of this dataset, I can therefore only investigate the period between 2006 and 2010, 
even though the period from 2000 to 2005 can be also useful in understanding the privatization process.  
11 During the first half of this period (2006-2007), Vietnam experienced an average GDP growth rate of 8.35%, 
which is relatively high. However, the second half of this period (2008-2010) saw a drop in the GDP growth rate 
to an average of 6.1%, indicating a slowing of the economy. As economic conditions prevailing at the time of 
privatization can account for the substantial variations observed in reported estimates (Brown et al. 2016; Gakhar 
and Phukon 2017), the fluctuations during this period may be useful in understanding the heterogeneity of 
privatization effectiveness. As macroeconomic conditions changed, the impact of privatization on firms may have 
varied. During the high-growth period, the benefits of privatization may have been more apparent, while during 
the low-growth period, the effects may have been more difficult to materialize (D’Souza et al. 2005). By 
considering the ups and downs in macroeconomic conditions during this period, it is possible to see how the 
effects of privatization manifest itself in different macroeconomic environments. One should, however, be careful 
when interpreting the result since in these cases the post-period is either nonexistent or too short. 

https://thuvienphapluat.vn/van-ban/Doanh-nghiep/Nghi-dinh-109-2007-ND-CP-chuyen-doanh-nghiep-100-von-nha-nuoc-thanh-cong-ty-co-phan-22310.aspx
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2.2. Treatment variable 
Since my empirical strategy involves diff-in-diff estimation, it is crucial to begin by 

establishing the treatment variable. As my focus lies on the extent of “state control”, I define 

privatization as a transaction where the government ownership stake drops below the 50% 

threshold. 

 

Firms in GSO’s survey can be categorized into 3 groups: (1) SOEs - including all firms defined 

by the GSO as “central SOEs, local SOEs, central single-member limited liability companies, 

local single-member limited liability companies, joint stock company, limited liability 

company of which over 50% of charter capital is held by the state”; (2) Non-SOEs -  including 

firms defined by the GSO as “private business, partnership company, private limited company 

with state capital being smaller than 50%, joint stock company without state capital, and joint 

stock company with state capital being smaller than 50%”; (3) Foreign firms - defined by the 

GSO as “wholly foreign-owned company and joint-venture (SOE and foreign partners; non-

state enterprise and foreign partners)”. Firms that change their legal type from (1) to (2) are 

considered privatized firms, 12 while firms that maintain their legal type as (1) are used as 

control units.13  

 

It is essential to note that other researchers have made different choices in defining treatment 

dummies. For example, Truong and Ngo (2016) define privatized firms as firms that shift their 

legal form from SOEs with 100% state ownership to firms with less than 100% ownership. As 

mentioned above, in this study, I define the treatment dummy as the switch from SOEs with 

more than 50% state capital to firms with less than 50% state capital. This definition focuses 

on a specific case of privatization, which is the case when the state relinquishes the majority of 

its control rights.14  

 
12 Note that I exclude cooperatives from the analysis because they are not considered a business; I also exclude 
private businesses because they are not legal entity (see Vietnam’s Law on Enterprise 2020). Finally, I exclude 
firms in the foreign sector because privatization in Vietnam mostly took the form of domestic privatization rather 
than sales to foreigners (see, for example, Chen et al.,2021).  
13 Using unswitched SOEs as a comparison group is clearly more appropriate than using private firms as a 
comparison group because SOEs and private firms have fundamentally different objectives, with SOEs focused 
on productive efficiency and private firms focused on allocative efficiency. 
14 Since greater performance improvements will result from privatizations in which private owners control a larger 
portion of the firm (Megginson et al. 1994; Boycko et al.1996; Eckel et al.1997; D’Souza et al. 2005), one can 
expect to find higher estimates for privatization than those found by studies using equitization as treatment 
variable. To see the difference between privatization and equitization, I conducted another study where I define 
the treatment variable as equitization. The results in the Appendix Table 3 show that privatization leads to different 
outcomes compared to equitization. Profitability of privatized firms was higher than that of equitized firms, but 
productivity was lower. Moreover, equitization didn’t change the use of leverage; only privatization reduced debt 
ratio significantly.  
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2.3. Sample construction  
After choosing an appropriate study population, I limited the panel sample to firms that are 

observed for all 5 years between 2006 and 2010. The excluded firms are those observed less 

than 5 times, possibly due to firm entry and exit during the study period and thus lacking 

sufficient data for analysis.15 To improve the comparability of the treatment and control groups, 

I kept only firms that reported switching from SOE to non-SOE (privatized firms) and SOEs 

that did not go through any privatization in the same period (full-period SOEs). The final 

sample contains 14,620 firm-year observations corresponding to 2,924 firms. A total of 770 

privatized SOEs are included in the treatment group, while the control group involves 2,154 

full-period SOEs.16 The DiD analysis does not deal with the year 2006, since there’s no 

pretreatment period in this year (the first year in the panel), but data for the year 2006 can be 

used to plot important information for descriptive statistics. 

 

Figure 1 shows the trends of firms in the estimation sample over the period 2006-2010. It is 

possible to see that the global financial crisis also had an impact on Vietnamese firms, as net 

sales, total assets, and equity all decreased in 2008. However, profit before tax decline was 

rather short as it bounced back immediately after 2008. In terms of employment, SOEs in the 

estimation sample experienced a consistent fall during this period.  

 

2.4. Outcome variables and descriptive statistics 
Djankov and Murrell (2002) stress the importance of reporting empirical findings in a way that 

allows for ease of comparison with other studies. To ensure comparability with previous studies 

evaluating the effect of privatization in Vietnam, in this study, I examine the same performance 

measures used in Truong et al. (2006), Ngo et al. (2015), and Truong and Ngo (2016). In 

particular, I analyze four commonly used performance measures: profitability, sales per 

employee, leverage, and employment.  

 

 
15 To make sure the results are robust to the unbalanced panel that considers firm entry and exit during the study 
period, I also repeat the analysis on unbalanced data. The result is presented in the Robustness Tests Section. 
16 Of the 770 privatized SOEs, 304 were privatized in 2007, 190 firms were privatized in 2008, 140 firms were 
privatized in 2009, and 136 firms were privatized in 2010 (Appendix, Table 1). 
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Table 1 shows how these variables are calculated and the expected change based on previous 

studies assessing the impact of privatization on firm performance in Vietnam during the same 

period. Total sales per employee, measured as total sales before tax to total employment ratio, 

is a proxy for efficiency (Megginson et al. 1994). To evaluate firm profitability, return on assets 

(ROA), return on equity (ROE), and return on sales (ROS) are used. I use profit before tax to 

measure profitability ratios in order to eliminate the effect of heterogeneous tax rates across 

firms (see, e.g., Truong et al. 2006).17  To examine leverage, I use debt ratio, measured as total 

liabilities divided by total assets. Employment is simply the total number of workers. All 

measures are log transformed.18  

 

Table 2 shows the correlation matrix among the dependent variables used in this study. There 

is a strong positive linear relationship between ROA, ROE, and ROS.  Specifically, ROA is 

correlated to ROE and ROS, with a Pearson correlation coefficient of 0.871 and 0.749, 

respectively. Also, a positive linear relationship exists between total sales per worker and 

profitability (ROA and ROE). The Pearson correlation coefficients for them are 0.269 and 

0.348, respectively. These values indicate that there is a moderate positive relationship between 

variables measuring sales per worker and profitability, which is understandable since these 

indicators are alternative measures of efficiency. Moreover, there is also a positive linear 

relationship between debt ratio and employment, which indicates that, as the size of a company 

increases, it becomes more capable of utilizing greater leverage.  

 

Table 3 shows the means of these outcome variables based on treatment status. Compared to 

firms in the control groups, firms selected for privatization have the same level of sales per 

worker, a lower level of profitability (in terms of ROA and ROS) but higher leverage, on 

average. Certainly, the evidence might somehow explain why they were selected for 

privatization in the first place. After privatization, the efficiency of the newly privatized firms 

is higher, while their employment level is lower than before. Compared to the control group 

 
17  However, using this indicator may pose a threat to my results. Given privatization sales generate a certain 
amount of cash for the SOEs, this amount of cash should fall under the Other Profits category. This means that 
using pre-tax profits may lead to overestimating the effects of privatization. To overcome this shortcoming, I use 
profits from main business (operating profits) as a proxy to recalculate ROA, ROE, and ROS. The results are 
shown in Appendix Figure 21. As expected, the effects are not as strong, but still, they are identical to the baseline 
specification using pre-tax profits. A similar robust test was conducted by Ngo et al (2015), and they also find the 
results not so strikingly different.  
18 All variables with monetary values were adjusted for inflation using 2006 as base year before log transformed 
(see Malesky et al. 2015). 
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(full-period SOEs), post-privatized firms have higher sales per worker, higher profitability, and 

much lower employment.  

 

Table 4 presents the descriptive statistics of firms in different subsamples. In terms of size, 

large SOEs are not just bigger in terms of employment, asset, and owner’s equity, they generate 

significantly more output and are more profitable. Subsample differences are even more 

striking in terms of sector. Even though the average size of service firms in terms of assets, 

equity, debt, and employment is smaller than that of non-service firms, they outperform in 

almost every aspect of performance, which indicates that service SOEs operate at much more 

efficient levels than non-service SOEs. 

 

3. Empirical strategy 
In this paper, I use a staggered DiD approach to identify the causal impact of privatization on 

firm performance. By comparing the outcomes of treated and control groups, the DiD method 

controls for time-invariant unobservable factors that may influence the selection into 

privatization. Moreover, since the DiD method also compares the differences before and after 

privatization, it also controls for time-varying confounding factors that independently affect 

firm performance.19 The key assumption here is that, in the absence of the treatment, the trend 

in outcomes for the treatment group would have followed a parallel path to that of the control 

group. Under this parallel trend assumption, these two comparisons identify the causal effects 

of privatization on firm performance.  

 

In the last few years, several significant contributions in the econometric literature have noted 

that traditional OLS regression approaches to DiD may generate misleading estimates of the 

causal effects of the treatment when there is variation in treatment timing (see, for example, 

Borusyak and Jaravel 2021; De Chaisemartin and d’Haultfoeuille 2020; Goodman-Bacon 

2021). For instance, Goodman-Bacon (2021) points out that OLS DiD produces estimates that 

are a weighted average of all possible 2x2 comparisons between treatment and control groups, 

and comparing treated units with units that were treated in the past is particularly problematic. 

Moreover, when treatment effects are heterogeneous, OLS specification puts more weight on 

units with more variance in treatment status in order to achieve a more precise estimate of the 

 
19 The timing of privatization may coincide with changes in the broader economic environment, such as economic 
recessions, industry shocks, or changes in policies and regulations.  
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treatment effect. Since the effects of privatization are likely to be heterogeneous over time 

(Estrin et al. 2009; Brown et al. 2016), the causal parameter of interest in the standard TWFE 

OLS DiD estimation simply using place and time fixed effects to isolate the effect of policy 

changes is not guaranteed to be interpretable. 20  

 

Given Vietnam’s gradual process of privatization (firms became privatized in different years 

throughout the period), the utilization of a staggered DiD approach is deemed more 

methodologically relevant than a traditional DiD setup. Specifically, staggered DiD allows for 

the examination of how the privatization process unfolds over time and its impacts on state 

control dynamics. For instance, the effect of privatization might increase or decrease over time, 

or firms privatized earlier might perform better than firms privatized later due to the selective 

nature of government’s privatization (the government tends to privatize easy targets or less 

important firms first). In these cases, staggered DiD can be a suitable framework to evaluate 

the effectiveness of privatization. However, previous studies often use two-way fixed effects 

(TWFE) regression to provide DiD estimates (see, for example, Ngo et al. 2015, Truong and 

Ngo 2016, Nguyen 2021). 

 

To address the potential problems associated with TWFE OLS DiD, I used the staggered DiD 

estimation methodology described in Callaway and Sant’Anna (2021), henceforth referred to 

as CS-DiD. This method addresses the limitations of the TWFE OLS DiD by ensuring that only 

appropriate 2×2 comparisons between treated units and control units are being made, while 

also adjusting for differential group sizes and varying treatment effects.21 To identify the so-

called “group-time” average treatment effect on the treated (ATT), the CS-DiD estimator is 

outlined as: 

𝐴𝑇𝑇(𝑔, 𝑡) = 𝐸[𝑌!(𝑔) −	𝑌!(0)	|	𝐺" = 1]  (1) 

 

Where 𝐴𝑇𝑇(𝑔, 𝑡) is the effect of a treatment on a particular group 𝑔 (a group of units treated 

at the same point in time) at a particular time period 𝑡. To highlight treatment effect 

heterogeneity, the authors provide a mechanism to aggregate ATTs into fewer interpretable 

parameters. Weights on each 𝐴𝑇𝑇(𝑔, 𝑡) vary depending on the aggregation scheme chosen (by 

 
20 In sub-section 4.2.1. and Appendix Figure 2, I show the problems when using TWFE DiD.  
21 Rios-Avila et al. (2021) for detailed documentation of csdid command in Stata. 
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group, by calendar period, by event, or total).22 These weights are always positive and sum to 

one, with larger weights for larger group sizes. The comparison group can include never-treated 

and not-yet-treated firms.23 

 

One problem of previous studies in privatization-performance using DiD design is the lack of 

examination of the parallel trends assumption (see Appendix Table 2 for a list of literature that 

uses DiD design but does not adequately discuss the parallel trends assumption).24 CS-DiD 

method avoids this problem by providing a formal test to check if there are any statistically 

significant differences in pre-privatization trends. Moreover, the CS-DiD method allows for 

the possibility that pre-trends exist only after conditioning on observable pre-treatment 

covariates.25 Hence, one can present estimates that control for a vector of covariates that may 

simultaneously relate to both privatization and firm performance.  

 

Another problem of previous studies is the use of event study specifications estimated via 

TWFE OLS DiD to assess the dynamic effects of privatization (see, for example, Shi and Sun, 

2016; Nguyen, 2021). The event study estimates have been of particular interest here because 

they allow these studies some verification of the parallel trends assumption as well as allowing 

the effect of privatization to change over time. Coefficients are then interpreted as dynamic 

treatment effects, and estimated lead coefficients are often utilized as an informal test of the 

standard pre-treatment trends assumption. However, Sun and Abraham (2020) have recently 

demonstrated that in scenarios where there is variation in treatment timing, the coefficient on 

a given lead or lag estimated via TWFE may be “contaminated” by effects from other periods, 

resulting in biased estimates.26 To avoid the pitfalls associated with the TWFE-DiD event study 

design, I use the event study approach presented in Callaway and Sant’Anna (2021) to examine 

how the effects of privatization vary with time relative to treatment. In particular, I aggregate 

 
22 For example, if one believes that the economic conditions prevailing at the time of privatization may cause 
substantial variations in privatization effectiveness (see, for example, Kim and Chung 2009; Brown et al. 2016; 
Gakhar and Phukon 2017), aggregation by groups may be appropriate to highlight this type of heterogeneity.  
23 This requires the estimation of a propensity score in the first stage and a weighted least-squares regression in 
the second stage. 
24 As the identifying assumption underlying any DiD design is that the performance of privatized firms and firms 
in the comparison group would have evolved similarly in the absence of privatization, it implicitly assumes the 
absence of any time-variant observables that would alter the trajectory of either the treatment or comparison group. 
In other words, one can only identify the causal effect of privatization if there is evidence that both groups 
observed similar parallel paths pre-treatment. 
25 These covariates are measured during the reference period of the relevant 2x2 difference‐in‐differences 
estimate. 
26 For example, a TWFE event study design may fail to accurately weigh this group-time variation and 
overestimate effects among units that were treated longer (Goodman-Bacon 2021). 
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the effects using event-based weights within different event windows.27 The idea is in the vein 

of dynamic TWFE specification, but with the benefits of avoiding the weighting problems 

associated with such a model.28 

 

Along with time heterogeneity and event study, I conduct additional heterogeneity analyses to 

explore potential variation across observable firm-level characteristics. Studies have shown 

that firm-specific traits like firm size or industry can contribute to heterogeneity in the 

privatization’s effectiveness, as different firm types possess distinct internal processes, 

resources, or capabilities that interact with the treatment in unique ways, resulting in divergent 

outcomes (Brown et al. 2016; Gakhar and Phukon 2017).  

 

In light of this, I test for privatization effects related to firm size (small firms versus large 

firms), establishment period (SOEs established in or before 1995 versus SOEs established after 

1995), and sector (service firms versus non-service firms). First, based on Decree No. 

90/2001/ND-CP, I define firms with less than three hundred employees as small firms, and 

SOEs with at least 300 employees as large firms. Second, I define SOEs established after 1995 

as strategic firms, since new establishments of SOEs are only allowed in “key and important 

sectors or areas” (Law on State Enterprise 1995, Article 13).29 Finally, I define service firms 

and non-service firms based on the list of Vietnam Standard Industrial Classification (2007).30 

I estimate results separately for these subsamples and report them in the main results. 

4. Empirical Results 

In the sections below, I present the main empirical results for each performance indicator 

described earlier in Section 3. Tables 5-10 present the results for total sales per worker, 

profitability (ROA, ROE, and ROS), leverage (total debt to total assets), and employment 

 
27 The censored event ATT is the ATT across all group-time ATTs that correspond to periods between T#1 and 
T#2. Time is indexed relative to the year when privatization occurred (t=0). 
28 I also conducted a robustness test using the TWFE estimator and found qualitatively similar results (Appendix, 
Figure 2). 
29 Moreover, while pre-1995 period involves more liberalization towards SOEs, the later period reflects some 
consolidation of economic power towards the central with the emergence of economic groups and parent 
companies, i.e., General Companies and General Corporations under the scope of Decree 90 (1994) and Decree 
91 (1994). 
30 The document was issued together with the Prime Minister’s Decision 10/2007/QD-TTg on January 23, 2007. 
Non-service firms include SOEs from the first to the sixth section (agriculture, mining, and manufacturing 
industries, electricity, water supply, and construction industries), and the service firms include from the seventh 
industry to the end (wholesale and retail trade; transportation and storage; accommodation and food service 
activities; information and communication; financial, banking and insurance activities; real estates; professional, 
scientific and technical activities; administrative and support service activities).  

https://thuvienphapluat.vn/van-ban/Doanh-nghiep/Nghi-dinh-90-2001-ND-CP-tro-giup-phat-trien-doanh-nghiep-nho-va-vua-48600.aspx
https://thuvienphapluat.vn/van-ban/Doanh-nghiep/Nghi-dinh-90-2001-ND-CP-tro-giup-phat-trien-doanh-nghiep-nho-va-vua-48600.aspx
https://thuvienphapluat.vn/van-ban/Doanh-nghiep/Luat-Doanh-nghiep-Nha-nuoc-1995-39-L-CTN-39099.aspx
https://thuvienphapluat.vn/van-ban/Doanh-nghiep/Quyet-dinh-10-2007-QD-TTg-he-thong-nganh-kinh-te-Viet-Nam-16700.aspx
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(number of employees). To ensure the reliability of my DiD design, I first assessed the 

plausibility of parallel trends for each outcome in my analysis. The results are presented in the 

lower part of these tables. According to the Chi-square test, none of the point estimates during 

the pre-treatment period were found to be statistically significant, which alleviates concerns 

that changes in firm performance after privatization were caused by an underlying trend among 

the privatized firms and the full-period SOEs before privatization. Conditioning the parallel 

trends on a vector of covariates (i.e., size, establishment period, sector, and region) leads to a 

greater magnitude of reported estimates but is still statistically equivalent to the baseline 

specification.31 Table 11 presents the total ATT for various subsamples based on firm size, 

establishment period, and sector; Figures 2-7 plot ATT aggregations across dynamic effects 

(event plot) for these subsamples.  

 

4.1. Main results 

 

4.1.1. Sales per worker  
Since almost everyone would expect a firm to produce more output for a given level of input 

following privatization, efficiency is considered the least controversial among all performance 

indicators (Megginson et al. 1994). Indeed, numerous studies have found a positive impact of 

privatization on labor productivity, with increased output reported in privatized firms in 

developed countries (D’Souza et al. 2005), Central and Eastern Europe (Pohl et al. 1997; 

Frydman et al. 1999), former CIS countries (Earle and Estrin 1998; Grygorenko and Lutz 

2004), China (Shi and Sun 2016), and Vietnam (Truong et al. 2006).32 In light of the above, I 

expect improvements following privatization in terms of sales per worker. 

 

Table 5 reports the estimated effects of privatization on total sales per worker for the full sample 

of firms. The simple weighted average provides an estimated causal impact of privatization on 

sales per worker that is 4.9%, which is statistically significant at the 90% confidence interval. 

However, there were varying effects across the timing of privatization. The effect was only 

 
31 The magnitude of the effects become stronger after including time-invariant firm-level covariates, yet the 
estimates are very similar whether I include covariates or not. 
32 Another channel through which privatized firms could rapidly improve their sales per worker without any real 
improvement in output is by laying off redundant workers. Appendix Figure 1 shows a non-significant increase 
in output (total sales) and a sizable reduction in employment among the privatized firms compared to the 
unswitched SOEs. Therefore, I suspect that sales per worker would somehow improve following privatization.  
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statistically significant for firms privatized in 2007 (7.7%, p<0.01). For firms privatized in 

2008, 2009, and 2010, the ATT was not statistically significant. The evidence thus suggests a 

modest increase in sales per worker, but only for firms privatized in 2007. 

 

Table 11 panel (a) reports the estimated effect of privatization on sales per worker across 

different subsamples. The effect is positive and statistically significant in 3 out of 6 subsamples. 

The three exceptions are: large firms, firms established after 1995, and services firms. Figure 

2 further confirms these findings and provides more insights into the effect heterogeneity. 

Figure 2 panel (a) shows that improvements in sales per worker for large firms took a longer 

time to materialize following privatization. However, it can be seen from Figure 2 panel (b) 

and (c) that post-1995 firms and service firms did not experience any increase in sales per 

worker. Overall, these results suggest that large firms, strategic firms, and service firms were 

less likely to experience post-privatization improvements in sales per worker. 

 

The intuition behind these results is as follows. Large SOEs may find it more difficult to 

restructure due to their perceived importance to the state (Villalonga 2000; Aussenegg and Jelic 

2002; D’Souza et al. 2005; Truong et al. 2006; Brown et al. 2016). For the same reason, 

privatization of firms operating in strategic industries can be particularly problematic (see, for 

example, D’Souza and Megginson 1999; Kikeri and Nellis 2004). In the meantime, the 

complexities of measuring and ensuring quality in the provision of essential services might 

hinder the extent to which privatization can bring about significant improvements through 

restructuring (Hart et al. 1997; Alonso and Andrews 2015; Kikeri 2022), while fierce 

competition in industries providing non-essential services could make outsourcing easier and 

raise efficiency even in the absence of a formal change in ownership (Sappington and Stiglitz 

1987; Brown and Potoski 2003; Boon et al. 2017).  

 

4.1.2. Profitability 
 

Since the private sector is typically profit-oriented, I expect that profitability would increase 

after privatization. Investigating the same period, Truong and Ngo (2016) find that ROA and 

ROS increased following privatization, but not ROE. Several international studies also found 

that ROA and ROS increased, except for ROE (Megginson et al. 1994; Boubakri et al. 2003).33 

 
33 One possible explanation is that, since ROE is directly related to the new private owner’s interest, it is one of 
the key indicators that can be suspected of being manipulated (Niu et al. 2022). The dramatic increase in equity 
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To check if these observations hold in my case, I examine all three measures of profitability in 

my analysis: profit before tax to total assets (ROA), profit before tax to total equity (ROE), and 

profit before tax to total sales (ROS). 

 

Tables 6 through 8 report the estimated effects of privatization on profitability for the full 

sample of firms. There were indeed post-privatization improvements in ROA (Table 6) and 

ROS (Table 8), but not in ROE (Table 7). Specifically, the simple weighted average in Table 

6 panel (a) shows that ROA increased by 23.5%, while Table 8 panel (a) shows ROS increased 

by 26.9%, both are statistically significant at the 99% confidence interval. In contrast, Table 7 

shows that none of the estimates reported for ROE are statistically significant. The effect of 

privatization on ROA and ROS seems to be positive and increasing in magnitude the longer 

firms remain privatized. Also, the estimated effect was highest for firms privatized in 2007, 

followed by firms privatized in 2008; however, it was marginally insignificant for firms 

privatized in 2009 and not statistically significant for firms privatized in 2010. These findings 

suggest a significant increase in the cases of ROA and ROS, but a less pronounced effect for 

firms privatized in the later years of the panel. 

 

Table 11 panel (b) reports the estimated effect of privatization on profitability (ROA, ROE, 

and ROS) across the subsamples. For ROA, the effect is positive and statistically significant in 

4 out of 6 subsamples, with two exceptions being firms established after 1995 and service firms. 

For ROS, the improvement is statistically significant for all subsamples, but the significance 

levels vary. In both ROA and ROS, the gains are more pronounced for the subsamples of small 

SOEs, SOEs established before 1995, and non-service SOEs (all estimates are significant at 

the 1% level), ranging from 24.7% to 39.1%. Dynamic analysis (see Figures 3-5) further shows 

that profitability improvements for small firms were felt immediately and then faded away, 

while the effects for larger firms started weak but consolidated a few years after the 

implementation of privatization. Interestingly, while the change in ROE for the full sample is 

not statistically different from zero, the subsample analyses now show that ROE increased 

significantly for pre-1995 firms. Overall, the results suggest that service firms and firms 

established after 1995 did not appear to experience post-privatization improvements in terms 

of ROA and ROS.  

 

 
shown in Appendix, Figure 1 lends support to the suspicion that it was the subject of manipulation following 
privatization. 
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4.1.3. Leverage 
 

As the major goal of privatization is to make SOEs financially sustainable and eliminate their 

need for ongoing government subsidies, most governments expect their leverage to decrease 

after privatization. In reality, the proceeds from privatization sales may be used to pay off 

existing debt, which can reduce leverage in the short term.34 Many studies found a negative 

impact of privatization on leverage (see, for example, Megginson et al. 1994; Boubakri & 

Cosset 1998; D’Souza & Megginson 1999). In the context of Vietnam, Truong & Ngo (2016) 

reached a similar conclusion.35 Therefore, I expect a significant decline after privatization in 

terms of leverage. 

 

Table 9 reports the estimated effects of privatization on leverage, measured as the total debt-

to-assets ratio. The total ATTs from panel (a) show that privatization led to a reduction of 7.7% 

(p<0.01) in leverage. ATTs by event from panel (b) show a gradual decline in leverage, as the 

effect is negative and tends to intensify in the post-privatization years. Specifically, compared 

to the pre-privatization periods, the debt-to-assets ratio decreased by 2% in the first year, 4% 

in the second year, 5% in the third year, and 5.7% in the fourth year. Group-specific effects 

from Panel (c) indicate that firms privatized in the later years (2009 and 2010) experienced no 

significant change in the level of debt ratio. On the other hand, firms privatized in 2007 had a 

statistically significant decrease in the level of debt ratio following privatization (ATT = -9.5%, 

p<0.01). For firms privatized in 2008, the estimated ATTs were a bit smaller in magnitude than 

firms privatized in 2007, with less statistical significance (ATT = -8.8%, p<0.05). In general, 

the results suggest that privatization tends to decrease the debt ratio; however, as with the cases 

of ROA and ROS, the effects for firms treated later are, again, not statistically significant.  

 

Table 11 panel (c) reports the estimated effect of privatization on leverage across our 

subsamples. Similar to the full sample, decline in leverage is the norm for all subsamples, with 

coefficients ranging from 7.5% to 10.7%. I find that large firms experience the greatest decline 

in leverage (10.7%, p<0.01). This is likely because larger firms had higher debt ratios due to 

their better access to capital markets and higher credit ratings before privatization (Kurshev 

and Strebulaev 2015). Similar to the full sample, the event study plot (see Figure 6) generally 

 
34 Even in the cases where firms have no substantial debt, increased cash flows following privatization can also 
reduce the need for borrowing in the future. 
35 However, Ngo et al. (2015) found that privatization had no significant impact on leverage in Vietnamese firms, 
which could be attributed to the constrained availability of capital in the market, forcing privatized firms to 
continue relying on debt financing. 
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shows a gradual decline in leverage, as the effect is negative and tends to intensify in the post-

privatization years for all subsamples. Overall, the impact of privatization on leverage appears 

to be negative and persistent in all subsamples. 

 

4.1.4. Employment 
 

Prior to privatization, SOEs tend to overhire because they are expected to meet non-economic 

objectives (Boycko et al. 1996). Thus, private owners who are typically focused on reducing 

costs and curing economic inefficiencies will immediately look for ways to cut down excessive 

labor once they have control over the firm. International studies, however, have shown that this 

was not always the case (see, for example, Megginson et al. 1994; Boubakri & Cosset 1998; 

Megginson and Netter 2001). From Vietnam, empirical findings are also mixed in this regard. 

For instance, Truong et al. (2006) found no significant change in employment after 

privatization, while Truong & Ngo (2016) observed a significant reduction.36 Because I 

investigated the same period with Truong & Ngo (2016), I expect a notable reduction in total 

employment. 

 

The results, shown in Table 10, suggest a decrease in employment post-privatization for the 

full sample of firms. The total ATTs show that privatization decreased total employment by 

5% (p<0.01), on average. The negative effects on employment appear to be increasing in 

magnitude the longer firms stay privatized. Specifically, total employment decreased by 1.5% 

(p<0.1) in the first year of privatization, 2.6% (p<0.05) in the second year, 2.8% (p<0.05) in 

the third year, and 3.5% (p<0.05) in the fourth year. Interestingly, privatization caused the most 

substantial decline in total employment for the group of firms privatized in 2007 (employment 

was 9.1% lower) but led to no significant change for firms privatized in 2008. For firms 

privatized in 2009 and 2010, the coefficients are statistically significant, as employment was 

8.2% lower and 5.6% lower, respectively. These findings suggest that privatization led to a 

persistent reduction in employment, and the effects vary depending on the timing of 

privatization.37  

 

 
36 Radic (2021) suggests differences in time periods analyzed across studies may account for the mixed results. In 
fact, I suspect that the government might use different policy tools to prevent layoffs during different periods. 
37 This might suggest that full-period SOEs also cut down on employment in the onset of the financial crisis. 
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As shown in Table 11 panel (d), splitting firms into subsamples yields substantial differences. 

Firms established after 1995 and service firms were, again, not affected by privatization. On 

the other hand, the effects for pre-1995 firms, non-service firms, and small firms are very 

pronounced and persistent over the years (see Figure 7). Overall, the strongest evidence here 

suggests that services firms and firms established after 1995 did not seem to be able to lay off 

workers following privatization. 

 

4.2. Robustness checks 
 

In the sections below, I test the stability of my results by conducting three robustness analyses 

using different modeling assumptions, sample construction rules, and outcome variable 

transformations. First, I compared the results obtained from the CS-DiD specification to those 

from the regular TWFE-DiD. Second, I conducted the same analysis on an unbalanced panel 

dataset. Third, I used alternative transformations for some of my outcome variables. The results 

are presented in the Appendix Figures 2-20. 

 

4.2.1. TWFE-DiD versus CS-DiD 
 

As recent literature has extensively discussed the limitations of TWFE-DiD (see, for example, 

Sun and Abraham, 2021), I compare the CS-DiD estimator with the TWFE-DiD estimator to 

see if the two estimators produce substantially different results. Appendix Figure 2 is an event 

study plot showing estimated average treatment effects and 95% confidence intervals before 

and after the privatization event occurs using dynamic TWFE and CS-DiD estimators. An event 

study can be useful here because it can visualize both key information about the comparability 

of the treatment and control groups in their dynamics prior to privatization and the main effects 

that occurred after privatization while juxtaposing the difference between TWFE-DiD and CS-

DiD in the same plot. 

 

As evident from the plots, the effect of privatization on firm performance is not statistically 

different from the CS-DiD model, at least among the full sample of firms. In all cases, point 

estimates are in the same direction and magnitude. However, TWFE-DiD specification with 

leads and lags tends to pull the post-treatment ATTs closer to zero, while the pre-treatment 

estimates seem to move further away from zero. Moreover, the two estimators generate 
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estimates that are more similar in magnitude during the early years. Overall, these plots 

generally confirm the main findings, as both methods produce qualitatively similar results, 

though there is some attenuation in the effects of CS-DiD. The bias present within TWFE-DiD 

estimation under this scenario appears to shrink the estimated effects toward zero. 

 

4.2.2. Using unbalanced panel data 
 

So far, the study has been dealing with a subset of firms that are observed for all years. As 

observations are not likely to be missing at random (firms might stop reporting after they were 

acquired by other firms or shut down completely), dropping observations to make panel data 

balanced may introduce a bias in my estimates. Therefore, I conducted the same analysis using 

all available data in the unbalanced panel to check whether my findings change substantially. 

The results, shown in the Appendix Figures 3-8, suggest a somewhat weaker effect of 

privatization on firm performance. However, all estimates remain their signs and statistical 

significance levels. Moreover, since there’s a lack of pretrends, no evidence of violations of 

the parallel trends assumption is observed. Thus, using balanced data in the main analysis does 

not appear to present a major threat to my baseline specification.  

 

4.2.3. Alternative transformations of outcome variables 
 

Since some firms report zero and negative values of profit before taxes and logarithm 

transformation only works on positive numbers, Stata turns these values into missing and 

excludes them from the analysis. I avoid adding a constant to these values to make them 

positive because this technique does not treat negative, zero, and positive values symmetrically.  

However, using only positive values as such may also cause a certain loss of information, even 

though several studies do prefer this approach (see, for example, Chu 2017). To address this 

issue, I transform 4 out of 7 outcome variables that have zero and negative values (Total sales 

before tax per employee, ROA, ROE, and ROS) using 3 alternative procedures: inverse 

hyperbolic sine transformation, neglog transformation, and cube root transformation. These 

transformations were suggested by Cox (2011) and have been used on income data (Schwartz 

1985). These transformations are appropriate in this case because my income data contains 

zeros and negative values, and more importantly, they can preserve the distinction between 

negative, zero, and positive values.  
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Appendix Figures 9-20 provide a set of robustness checks using these three alternative 

transformations. It is encouraging to see that all estimates from each transformation remain 

close to each other and the log transformed ones. Again, I also observe no statistically 

significant pre-trends, as the difference in firm performance is near zero for all three years prior 

to privatization. This evidence thus strengthens the causal interpretation of the estimates 

presented in the main results. 

 

5. Conclusion 
 

This study applies the staggered DiD model to explore the causal effects of privatization on the 

financial and operating performance of firms in Vietnam between 2006 and 2010. Many 

empirical studies report improvements in the performance of newly privatized firms (see, for 

example, Ngo et al. 2015; Truong and Ngo 2016).  This study adds to the empirical literature 

that, following privatization, the newly privatized firms become more productive and 

profitable. They also experience a decline in employment and leverage. 

 

This study also provides some insights into the sources of these performance changes. 

Specifically, the magnitude and significance of the effects reduced significantly when I 

restricted the sample to large firms, firms established after the enactment of the Law on State 

Enterprises in 1995, or those operating in the service sector.  

 

Since post-1995 firms are firms that operate in strategic industries (Decree 90-TTg 1994; 

Decree 91-TTg 1994; Law on State Enterprise 1995), the state might hesitate to reduce its 

interference even though the majority of ownership had been transferred to the private sector. 

Likewise, for large SOEs, since they are more important to the economy than small SOEs, they 

may have an ongoing relationship with the government after privatization. This relationship 

makes them less likely to benefit from privatization. 

 

Certainly, the most important result of this study is the lack of improvement in the performance 

of service firms following privatization. This finding may seem counterintuitive at first, as one 

would expect firms that have lower fixed assets and costs should find restructuring easier to 

deal with than firms with larger fixed assets and costs (Harper 2002; Chen et al. 2021). 

https://thuvienphapluat.vn/van-ban/Doanh-nghiep/Luat-Doanh-nghiep-Nha-nuoc-1995-39-L-CTN-39099.aspx
https://thuvienphapluat.vn/van-ban/Doanh-nghiep/Luat-Doanh-nghiep-Nha-nuoc-1995-39-L-CTN-39099.aspx
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However, another mechanism behind this phenomenon may be rooted in the nature of service 

firms. Service firms often offer intangible goods, which fundamentally distinguishes them from 

non-service firms. This intangibility aspect introduces additional parameters that could 

influence the outcomes of privatization differently compared to other sectors that produce 

tangible output. 38 

 

Two potential scenarios could occur when a service SOE went through privatization. The first 

scenario involves firms that offer essential services considered to be akin to public goods. 

Privatizing such services might lead to adverse effects on dimensions of performance that are 

hard to measure, as shown by previous research (Hart et al. 1997; Alonso and Andrews 2015). 

In this context, the government could have intervened to mitigate potential negative impacts 

on consumers, potentially hindering short-term performance. The second scenario involves 

SOEs that provide non-essential services. Given the low level of fixed-cost investments 

required for providing non-essential services and high competition in the product markets, it 

can be more cost-effective for these SOEs to contract out to private firms than to produce in-

house. Such an outsourcing strategy would enable them to operate efficiently without too much 

input, which eventually contributes to the absence of restructuring and performance 

improvement post-privatization.  

 

Taken together, the evidence suggests that large SOEs, strategic SOEs, and service SOEs tend 

to benefit less from privatization. For these firms, privatization only changes the ownership 

structure without having a substantial impact on its corporate governance (Vickers and Yarrow 

1991; Cuervo and Villalonga 2000, Boubakri et al. 2004). In a heavily regulated environment, 

competing institutional logics and complex hierarchical structures within these firms can make 

negotiations and decision-making processes between public and private stakeholders 

particularly challenging (Alexius and Ornberg 2015; Christensen 2015). Intangibility and the 

competitive nature of the service industries, on the other hand, make outsourcing more likely 

and keep productive efficiency high under no formal shift in ownership. These findings thus 

support the notion that privatization has significant positive effects on firm performance while 

emphasizing the significance of the regulatory context and the product market in which these 

firms operate. 

 
38 This empirical finding corresponds to the reality that occurred in Vietnam. The Law on Enterprises (2005) for 
the first time requested enterprises that produce or provide public goods or services (presumably including 
privatized firms) to “produce or provide goods or services with adequate quantity and proper quality within 
committed time limits at prices or charges set forth by competent state agencies” and to “ensure equal and 
favorable conditions for every customer”. 
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Figures and Tables 
 

Figure 1. Trends in main variables

*Note: All variables with monetary values were adjusted for inflation using 2006 as base year. All 
values were log transformed. 

 

 

 

Table 1. Performance indicators and their expected change 

Indicator Calculation method Expected change 
Sales per worker Total sales/total employment (log) Increasing 

ROA Profit before tax/total assets (log) Increasing  
ROE Profit before tax/equity (log) Increasing  
ROS Profit before tax/sales (log) Increasing  
Leverage Total debt/total assets (log) Decreasing  
Employment Number of employees (log) Decreasing 
Notes: Hypothetical changes are based on findings from a number of previous studies examining 
Vietnamese privatization and equitization programs during the same period (see, for example, Truong 
et al., 2007; Ngo et al., 2015; Truong and Ngo, 2016). 
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Table 2. Correlation matrix 

 (1) (2) (3) (4) (5) (6) 
Sales per worker (1) 1      
ROA (2) 0.269 1     
ROE (3) 0.348 0.871 1    
ROS (4) -0.098 0.749 0.599 1   
Leverage (5) 0.234 0.00935 0.366 -0.194 1  
Employment (6) -0.070 0.0516 0.163 0.00891 0.237 1 
 

 

 

 

Table 3. Sample means of outcome variables 

Indicator Full sample 
 

Controls 
Treated firms 

Before After 
Total sales per employee (log) 4.949 4.923 4.922 5.098 
ROA (log) 1.029 1.002 0.894 1.254 
ROE (log) 2.114 2.027 2.192 2.487 
ROS (log) 1.125 1.168 0.795 1.142 
Leverage (log) -0.833 -0.907 -0.623 -0.624 
Employment (log) 5.122 5.214 4.903 4.836 
Notes: Treated firms refer to firms privatized in 2007, 2008, 2009, and 2010. Controls refer to full-
period SOEs (SOEs that did not go through privatization during the same period).  
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Table 4. Summary Statistics by subsamples 

 Size Establishment period Sector 
 Small firms Large 

firms 
Pre-1995 firms Post-1995 

firms 
Non-service 

firms 
Service 
firms 

Profits 6.15 8.00 6.94 6.51 6.70 6.88 
 (2.19) (2.06) (2.36) (2.23) (2.28) (2.37) 
Sales 9.42 11.40 10.26 9.74 10.00 10.13 
 (1.78) (1.55) (1.95) (1.89) (1.82) (2.11) 
Assets 9.70 11.51 10.49 9.97 10.42 10.07 
 (1.52) (1.36) (1.66) (1.70) (1.58) (1.83) 
Equity 8.76 10.27 9.42 8.98 9.31 9.14 
 (1.56) (1.49) (1.69) (1.65) (1.61) (1.80) 
Debt 8.78 10.91 9.70 9.11 9.63 9.21 
 (1.89) (1.58) (1.99) (2.08) (1.97) (2.15) 
Sales per worker 1.65 1.41 1.52 1.65 1.18 2.17 
 (2.03) (1.86) (1.98) (1.97) (1.86) (2.01) 
ROA 1.00 1.09 0.99 1.10 0.85 1.31 
 (1.71) (1.60) (1.70) (1.62) (1.70) (1.58) 
ROE 1.98 2.38 2.11 2.12 2.01 2.27 
 (1.70) (1.55) (1.69) (1.61) (1.73) (1.54) 
ROS 1.12 1.13 1.09 1.18 1.12 1.13 
 (1.63) (1.45) (1.57) (1.57) (1.46) (1.73) 
Leverage -0.94 -0.61 -0.80 -0.89 -0.81 -0.87 
 (1.04) (0.69) (0.94) (0.97) (0.99) (0.89) 
Employment 4.43 6.61 5.34 4.79 5.45 4.62 
 (0.86) (0.75) (1.31) (1.23) (1.29) (1.17) 
N 9921 4695 8818 5798 8859 5757 
Notes: standard deviations in parentheses. 
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Table 5. The impact of privatization on total sales per worker for the full sample of firms. 
Staggered DiD, Callaway & Sant’Anna (2021) 
 Dependent variable: total sales per employee (log) 
 (1) (2) (3) (4) 
(a) Total ATT: 0.049* 0.051* 0.051* 0.054** 
 (0.03) (0.03) (0.03) (0.03) 
(b) By event:    
[-3; 0] -0.012 -0.011 -0.015 -0.013 
 (0.01) (0.01) (0.01) (0.01) 
[-3; 1] 0.004 0.005 0.002 0.004 
 (0.02) (0.02) (0.02) (0.02) 
[-3; 2] 0.016 0.017 0.015 0.018 
 (0.02) (0.02) (0.02) (0.02) 
[-3; 3] 0.030 0.031 0.030 0.033* 
 (0.02) (0.02) (0.02) (0.02) 
(c) By group:    
G2007 0.077* 0.080** 0.083** 0.087** 
 (0.04) (0.04) (0.04) (0.04) 
G2008 0.041 0.043 0.039 0.043 
 (0.04) (0.04) (0.04) (0.04) 
G2009 0.011 0.011 0.001 0.003 
 (0.05) (0.05) (0.05) (0.05) 
G2010 -0.075 -0.075 -0.076 -0.076 
 (0.07) (0.07) (0.07) (0.07) 
     
No. of obs. 14,460 14,460 14,460 14,460 
Pre-trends (Chi-2) 2.5931 2.5931 2.4612 2.5039 
(p-value) 0.8579 0.8579 0.8728 0.8680 
Not-yet-treated  Yes  Yes 
Covariates   Yes Yes 
Notes: This table presents empirical results for the full sample of firms. Dependent variable is the log 
of total sales per employee in a given firm and year. Table rows display different aggregation schemes 
proposed in Section 3 of Callaway and Sant’Anna (2021). In particular, Panel (a) reports the simple 
ATT for all groups across all periods. Panel (b) reports the aggregated treatment effects by event, that 
is, how the effect of privatization changes by the amount of time elapsed since privatization. Panel (c) 
reports aggregated treatment effects by group (i.e., each group of firms treated in the same year), over 
all periods. Table columns indicate a series of models that switch covariates and not-yet-treated units 
on and off. Model (1), the baseline specification, has no covariate and uses never-treated units as 
controls. Model (2) has no covariate and uses not-yet-treated units as controls. Model (3) and (4) depart 
from the unconditional parallel trends assumption and show results conditional on several time-
invariant covariates (size, industry, establishment period, region). Estimation method: improved doubly 
robust DiD estimator based on inverse probability of tilting and weighted least squares (drimp in csdid 
is Stata) - Sant’Anna and Zhao (2020). Bootstrapped errors at firm level in parenthesis. Significance 
level: *** p<0.01, ** p<0.05, * p<0.1 
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Table 6. The impact of privatization on profitability (log of ROA). Staggered DiD, Callaway & 
Sant’Anna (2021) 

 Dependent variable: ROA (log) 
 (1) (2) (3) (4) 
(a) Total ATT: 0.235*** 0.241*** 0.241*** 0.240*** 
 (0.06) (0.06) (0.06) (0.06) 
(b) By event:    
[-3; 0] 0.054 0.057* 0.061* 0.061* 
 (0.03) (0.03) (0.04) (0.03) 
[-3; 1] 0.103*** 0.108*** 0.105*** 0.106*** 
 (0.04) (0.04) (0.04) (0.04) 
[-3; 2] 0.145*** 0.150*** 0.148*** 0.148*** 
 (0.04) (0.04) (0.04) (0.04) 
[-3; 3] 0.153*** 0.157*** 0.156*** 0.156*** 
 (0.05) (0.05) (0.05) (0.05) 
(c) By group:    
G2007 0.277*** 0.282*** 0.287*** 0.280*** 
 (0.10) (0.10) (0.10) (0.10) 
G2008 0.249** 0.259** 0.256** 0.263** 
 (0.11) (0.11) (0.11) (0.11) 
G2009 0.127 0.128 0.119 0.122 
 (0.11) (0.11) (0.11) (0.11) 
G2010 0.060 0.060 0.049 0.049 
 (0.14) (0.14) (0.14) (0.14) 
     
No. of obs. 12,223 12,244 12,223 12,244 
Pre-trends (Chi2) 3.6825 3.6834 3.0709 3.2097 
(p-value) 0.7196 0.7194 0.7999 0.7821 
Not-yet-treated  Yes  Yes 
Covariates   Yes Yes 

Notes: This table presents empirical results for the full sample of firms. Dependent variable is the log 
of ROA in a given firm and year. Table rows display different aggregation schemes proposed in Section 
3 of Callaway and Sant’Anna (2021). In particular, Panel (a) reports the simple ATT for all groups 
across all periods. Panel (b) reports the aggregated treatment effects by event, that is, how the effect of 
privatization changes by the amount of time elapsed since privatization. Panel (c) reports aggregated 
treatment effects by group (i.e., each group of firms treated in the same year), over all periods. Table 
columns indicate a series of models that switch covariates and not-yet-treated units on and off. Model 
(1), the baseline specification, has no covariate and uses never-treated units as controls. Model (2) has 
no covariate and uses not-yet-treated units as controls. Model (3) and (4) depart from the unconditional 
parallel trends assumption and show results conditional on several time-invariant covariates (size, 
industry, establishment period, region). Estimation method: improved doubly robust DiD estimator 
based on inverse probability of tilting and weighted least squares (drimp in csdid is Stata) - Sant’Anna 
and Zhao (2020). Bootstrapped errors at firm level in parenthesis. Significance level: *** p<0.01, ** 
p<0.05, * p<0.1 
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Table 7. The impact of privatization on profitability (log of ROE). Staggered DiD, Callaway & 
Sant’Anna (2021) 

 Dependent variable: ROE (log) 
 (1) (2) (3) (4) 
(a) Total ATT: 0.088 0.093 0.091 0.092 
 (0.07) (0.07) (0.07) (0.07) 
(b) By event:    
[-3; 0] 0.022 0.023 0.023 0.022 
 (0.03) (0.03) (0.04) (0.03) 
[-3; 1] 0.044 0.048 0.042 0.043 
 (0.04) (0.04) (0.04) (0.04) 
[-3; 2] 0.061 0.066 0.061 0.061 
 (0.04) (0.04) (0.05) (0.04) 
[-3; 3] 0.054 0.058 0.055 0.056 
 (0.05) (0.05) (0.05) (0.05) 
(c) By group:    
G2007 0.089 0.095 0.099 0.096 
 (0.10) (0.10) (0.10) (0.10) 
G2008 0.119 0.128 0.117 0.124 
 (0.12) (0.12) (0.12) (0.12) 
G2009 0.083 0.085 0.077 0.081 
 (0.12) (0.12) (0.12) (0.12) 
G2010 -0.048 -0.048 -0.055 -0.055 
 (0.14) (0.14) (0.14) (0.14) 
     
No. of obs. 12,308 12,334 12,308 12,334 
Pre-trends (Chi2) 4.1321 4.1327 4.0923 4.1172 
(p-value) 0.6588 0.6587 0.6642 0.6608 
Not-yet-treated  Yes  Yes 
Covariates   Yes Yes 

Notes: This table presents empirical results for the full sample of firms. Dependent variable is the log 
of ROE in a given firm and year. Table rows display different aggregation schemes proposed in Section 
3 of Callaway and Sant’Anna (2021). In particular, Panel (a) reports the simple ATT for all groups 
across all periods. Panel (b) reports the aggregated treatment effects by event, that is, how the effect of 
privatization changes by the amount of time elapsed since privatization. Panel (c) reports aggregated 
treatment effects by group (i.e., each group of firms treated in the same year), over all periods. Table 
columns indicate a series of models that switch covariates and not-yet-treated units on and off. Model 
(1), the baseline specification, has no covariate and uses never-treated units as controls. Model (2) has 
no covariate and uses not-yet-treated units as controls. Model (3) and (4) depart from the unconditional 
parallel trends assumption and show results conditional on several time-invariant covariates (size, 
industry, establishment period, region). Estimation method: improved doubly robust DiD estimator 
based on inverse probability of tilting and weighted least squares (drimp in csdid is Stata) - Sant’Anna 
and Zhao (2020). Bootstrapped errors at firm level in parenthesis. Significance level: *** p<0.01, ** 
p<0.05, * p<0.1 
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Table 8. The impact of privatization on profitability (log of ROS). Staggered DiD, Callaway & 
Sant’Anna (2021) 

 Dependent variable: ROS (log) 
 (1) (2) (3) (4) 
(a) Total ATT: 0.269*** 0.271*** 0.282*** 0.276*** 
 (0.06) (0.06) (0.06) (0.06) 
(b) By event:    
[-3; 0] 0.085*** 0.086*** 0.100*** 0.097*** 
 (0.03) (0.03) (0.03) (0.03) 
[-3; 1] 0.148*** 0.150*** 0.158*** 0.155*** 
 (0.04) (0.03) (0.04) (0.04) 
[-3; 2] 0.182*** 0.184*** 0.194*** 0.189*** 
 (0.04) (0.04) (0.04) (0.04) 
[-3; 3] 0.185*** 0.186*** 0.197*** 0.193*** 
 (0.04) (0.04) (0.04) (0.04) 
(c) By group:    
G2007 0.300*** 0.299*** 0.316*** 0.303*** 
 (0.09) (0.09) (0.09) (0.09) 
G2008 0.270*** 0.278*** 0.289*** 0.292*** 
 (0.10) (0.10) (0.10) (0.10) 
G2009 0.199* 0.201* 0.198* 0.201* 
 (0.11) (0.11) (0.11) (0.11) 
G2010 0.146 0.146 0.138 0.138 
 (0.12) (0.12) (0.12) (0.12) 
     
No. of obs. 12,287 12,309 12,287 12,309 
Pre-trends (Chi2) 2.5236 2.5243 1.5015 1.5644 
(p-value) 0.8658 0.8657 0.9594 0.9551 
Not-yet-treated  Yes  Yes 
Covariates   Yes Yes 

Notes: This table presents empirical results for the full sample of firms. Dependent variable is the log 
of ROS in a given firm and year. Table rows display different aggregation schemes proposed in Section 
3 of Callaway and Sant’Anna (2021). In particular, Panel (a) reports the simple ATT for all groups 
across all periods. Panel (b) reports the aggregated treatment effects by event, that is, how the effect of 
privatization changes by the amount of time elapsed since privatization. Panel (c) reports aggregated 
treatment effects by group (i.e., each group of firms treated in the same year), over all periods. Table 
columns indicate a series of models that switch covariates and not-yet-treated units on and off. Model 
(1), the baseline specification, has no covariate and uses never-treated units as controls. Model (2) has 
no covariate and uses not-yet-treated units as controls. Model (3) and (4) depart from the unconditional 
parallel trends assumption and show results conditional on several time-invariant covariates (size, 
industry, establishment period, region). Estimation method: improved doubly robust DiD estimator 
based on inverse probability of tilting and weighted least squares (drimp in csdid is Stata) - Sant’Anna 
and Zhao (2020). Bootstrapped errors at firm level in parenthesis. Significance level: *** p<0.01, ** 
p<0.05, * p<0.1 
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Table 9. The impact of privatization on leverage (debt-to-assets ratio) for the full sample of 
firms. Staggered DiD, Callaway & Sant’Anna (2021) 

 Dependent variable: debt-to-assets ratio (log) 
 (1) (2) (3) (4) 
(a) Total ATT: -0.077*** -0.075*** -0.080*** -0.078*** 
 (0.02) (0.02) (0.02) (0.02) 
(b) By event:    
[-3; 0] -0.021** -0.020** -0.025** -0.022** 
 (0.01) (0.01) (0.01) (0.01) 
[-3; 1] -0.040*** -0.039*** -0.044*** -0.041*** 
 (0.01) (0.01) (0.01) (0.01) 
[-3; 2] -0.050*** -0.049*** -0.053*** -0.051*** 
 (0.01) (0.01) (0.01) (0.01) 
[-3; 3] -0.057*** -0.056*** -0.060*** -0.058*** 
 (0.01) (0.01) (0.02) (0.02) 
(c) By group:    
G2007 -0.095*** -0.092*** -0.100*** -0.096*** 
 (0.03) (0.03) (0.03) (0.03) 
G2008 -0.088** -0.088** -0.094** -0.091** 
 (0.04) (0.04) (0.04) (0.04) 
G2009 -0.015 -0.016 -0.011 -0.012 
 (0.04) (0.04) (0.04) (0.04) 
G2010 0.001 0.001 0.001 0.001 
 (0.04) (0.04) (0.04) (0.04) 
     
No. of obs. 14,375 14,376 14,375 14,376 
Pre-trends (Chi2) 4.4789 4.4789 4.5307 4.6262 
(p-value) 0.6122 0.6122 0.6052 0.5926 
Not-yet-treated  Yes  Yes 
Covariates   Yes Yes 

Notes: This table presents empirical results for the full sample of firms. Dependent variable is the log 
of debt ratio in a given firm and year. Table rows display different aggregation schemes proposed in 
Section 3 of Callaway and Sant’Anna (2021). In particular, Panel (a) reports the simple ATT for all 
groups across all periods. Panel (b) reports the aggregated treatment effects by event, that is, how the 
effect of privatization changes by the amount of time elapsed since privatization. Panel (c) reports 
aggregated treatment effects by group (i.e., each group of firms treated in the same year), over all 
periods. Table columns indicate a series of models that switch covariates and not-yet-treated units on 
and off. Model (1), the baseline specification, has no covariate and uses never-treated units as controls. 
Model (2) has no covariate and uses not-yet-treated units as controls. Model (3) and (4) depart from the 
unconditional parallel trends assumption and show results conditional on several time-invariant 
covariates (size, industry, establishment period, region). Estimation method: improved doubly robust 
DiD estimator based on inverse probability of tilting and weighted least squares (drimp in csdid is Stata) 
- Sant’Anna and Zhao (2020). Bootstrapped errors at firm level in parenthesis. Significance level: *** 
p<0.01, ** p<0.05, * p<0.1 
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Table 10. The impact of privatization on total employment. Staggered DiD, Callaway & 
Sant’Anna (2021) 

 Dependent variable: Total employment (log) 
 (1) (2) (3) (4) 
(a) Total ATT: -0.053*** -0.054*** -0.063*** -0.063*** 
 (0.02) (0.02) (0.02) (0.02) 
(b) By event:    
[-3; 0] -0.015* -0.016* -0.021** -0.022*** 
 (0.01) (0.01) (0.01) (0.01) 
[-3; 1] -0.026** -0.026*** -0.033*** -0.033*** 
 (0.01) (0.01) (0.01) (0.01) 
[-3; 2] -0.028** -0.028** -0.037*** -0.037*** 
 (0.01) (0.01) (0.01) (0.01) 
[-3; 3] -0.035** -0.035*** -0.045*** -0.045*** 
 (0.01) (0.01) (0.01) (0.01) 
(c) By group:    
G2007 -0.091*** -0.092*** -0.104*** -0.104*** 
 (0.03) (0.03) (0.03) (0.03) 
G2008 0.040 0.040* 0.026 0.027 
 (0.02) (0.02) (0.02) (0.02) 
G2009 -0.082** -0.081** -0.080** -0.079** 
 (0.04) (0.04) (0.04) (0.04) 
G2010 -0.056* -0.056* -0.060** -0.060** 
 (0.03) (0.03) (0.03) (0.03) 
     
No. of obs. 14,503 14,503 14,503 14,503 
Pre-trends (Chi2) 3.2848 3.2848 2.6731 2.7001 
(p-value) 0.7723 0.7723 0.8486 0.8454 
Not-yet-treated  Yes  Yes 
Covariates   Yes Yes 

Notes: This table presents empirical results for the full sample of firms. Dependent variable is the log 
of total employment in a given firm and year. Table rows display different aggregation schemes 
proposed in Section 3 of Callaway and Sant’Anna (2021). In particular, Panel (a) reports the simple 
ATT for all groups across all periods. Panel (b) reports the aggregated treatment effects by event, that 
is, how the effect of privatization changes by the amount of time elapsed since privatization. Panel (c) 
reports aggregated treatment effects by group (i.e., each group of firms treated in the same year), over 
all periods. Table columns indicate a series of models that switch covariates and not-yet-treated units 
on and off. Model (1), the baseline specification, has no covariate and uses never-treated units as 
controls. Model (2) has no covariate and uses not-yet-treated units as controls. Model (3) and (4) depart 
from the unconditional parallel trends assumption and show results conditional on several time-
invariant covariates (size, industry, establishment period, region). Estimation method: improved doubly 
robust DiD estimator based on inverse probability of tilting and weighted least squares (drimp in csdid 
is Stata) - Sant’Anna and Zhao (2020). Bootstrapped errors at firm level in parenthesis. Significance 
level: *** p<0.01, ** p<0.05, * p<0.1 
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Table 11. The impact of privatization on firm performance. Heterogeneity Analysis. Staggered 
DiD, Callaway & Sant’Anna (2021) 

 Size Establishment Period Sector 
 Small  Large  Pre-1995  Post-1995 Non-services Services 

Sales/worker  0.072** 0.041 0.085** -0.050 0.103*** -0.017 
 (0.03) (0.04) (0.09) (0.04) (0.03) (0.04) 
No. Obs. 9,668 4,454 8,796 5,664 8,706 5,630 
       
ROA (log) 0.247*** 0.236* 0.391*** 0.070 0.348*** 0.091 
 (0.08) (0.12) (0.09) (0.09) (0.08) (0.09) 
 7,884 3,987 7,503 4,720 7,300 4,820 
       
ROE (log) 0.112 0.073 0.227** -0.064 0.151 0.005 
 (0.08) (0.13) (0.09) (0.09) (0.09) (0.10) 
 7,987 3,972 7,554 4,754 7,316 4,889 
       
ROS (log) 0.291*** 0.231** 0.390*** 0.160* 0.358*** 0.156* 
 (0.08) (0.11) (0.09) (0.08) (0.08) (0.09) 
 7,896 3,996 7,522 4,765 7,342 4,843 
       
Debt/Asset (log) -0.078*** -0.107*** -0.081*** -0.076** -0.076*** -0.075** 

 (0.03) (0.02) (0.03) (0.03) (0.02) (0.04) 
 9,553 4,449 8,744 5,631 8,631 5,613 
       
Employment 
(log) 

-0.071*** -0.046* -0.077*** -0.034 -0.090*** -0.011 

 (0.02) (0.03) (0.03) (0.03) (0.02) (0.03) 
 9,710 4,455 8,801 5,702 8,729 5,646 
Notes: This table presents empirical results parsed on size, establishment period, and industry. The 
estimates report the average treatment effect on the treated (Total ATT), which represents the average 
of all the estimated group-time specific average treatment effects, weighted by the sizes of the treatment 
groups (Callaway and Sant’Anna, 2021). Large firms are firms with at least 300 employees (Decree 
No. 90/2001/ND-CP). Post-1995 firms are firms established after 1995 and required by the law to 
operate in strategic industries (Law on SOEs, 1995). Classification of service firms is based on Vietnam 
Standard Industrial Classification (2007). Estimation method: improved doubly robust DiD estimator 
based on inverse probability of tilting and weighted least squares (drimp in csdid is Stata) - Sant’Anna 
and Zhao (2020). Bootstrapped errors at firm level in parenthesis. Significance level: *** p<0.01, ** 
p<0.05, * p<0.1 
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Figure 2. Dynamic effects of privatization on sales per worker – Heterogeneity analysis 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Figure 3. Dynamic effects of privatization on ROA – Heterogeneity analysis 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law 
on SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on 
inverse probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Dynamic effects of privatization on ROE – Heterogeneity analysis 
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Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Dynamic effects of privatization on ROS– Heterogeneity analysis 
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Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Dynamic effects of privatization on leverage – Heterogeneity analysis 
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Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Dynamic effects of privatization on employment – Heterogeneity analysis 
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Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix 
 

Appendix Table 1. Number of privatized firms (2007-2010) 

Year Number of privatized firms Percentages 

2007 304 39.5% 

2008 190 24.7% 

2009 140 18.2% 

2010 136 17.7% 

Total 770 100% 

Notes: numbers are computed from GSO’s Enterprise Survey. 
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Appendix Table 2. Studies using DID approach and their quantitative results 
Study Data/Sample Methodology Results 

Truong et al. 
(2007) 

Author’s own survey of 147 
privatized firms and 92 
SOEs during 2000-2001. 

DID (2x2) All profitability measures of the 
privatized firms increase 
significantly, while leverage 
declines after privatization: 
- ROA increases around 4-8 
percentage points.  
- ROE around 6 - 9 percentage 
points 
- ROS around 4 - 6 percentage 
points. 
- Leverage decreases by 15 
percentage points. 

Ngo et al. 
(2015) 

GSO of Vietnam’s 
Enterprise Survey 2004-
2008/309 equitized firms in 
2006; 2,971 full period 
SOEs; 

DID (2x2) with 
controls for age of 
firm, firm size, and 
industry 

Privatization improves the 
performance of firms in terms of 
profitability: 
- ROA increases by 3%. 
- ROE increases around 5-8%. 
 

Truong & 
Ngo (2016) 

GSO of Vietnam’s 
Enterprise Survey 2007-
2010/309 equitized firms in 
2006; 2,971 full period 
SOEs; 

DID (2x2) Privatization has positive 
impacts on profitability and 
negative impacts on debt ratio, 
total asset turnover, and total 
employment: 
- ROA increases around 3.5 - 
6.5%. 
- ROS increases around 10 - 
21.5%. 
- Debt Ratio decreases 8 - 17%. 
- Total employment decreases 
by around 65-128 people.  

Nguyen 
(2020) 

GSO of Vietnam’s 
Enterprise Survey 2012-
2014/ 114 privatized vs. 
296 non-privatized firms. 

DiD (2x2) Overall, privatization does not 
lead to change in firm 
performance and employment. 
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Appendix Table 3. The impact of privatization on firm performance: Privatization 
versus equitization. 
 

Privatization Equitization 

Sales per employee (log) 0.049* 
(0.03) 

0.076* 
(0.04) 

ROA (log) 0.235*** 
(0.06) 

0.174* 
(0.92) 

ROE (log) 0.088 
(0.07) 

0.114 
(0.10) 

ROS (log) 0.269*** 
(0.06) 

0.275*** 
(0.09) 

Debt Ratio -0.077*** 
(0.02) 

-0.260 
(0.03) 

Employment -0.053*** 
(0.02) 

-0.068** 
(0.03) 

Notes: The estimates report the average treatment effect on the treated (Total ATT), which 
represents the average of all the estimated group-time specific average treatment effects, 
weighted by the sizes of the treatment groups (Callaway and Sant’Anna, 2021). Estimation 
method: improved doubly robust DiD estimator based on inverse probability of tilting and 
weighted least squares (drimp in csdid is Stata) - Sant’Anna and Zhao (2020). Bootstrapped 
errors at firm level in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1 
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Appendix Figure 1. Dynamic effects of privatization on profit, assets, sales, equity, debt, 
employment. 

Notes: All variables were logged transformed. 
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Appendix Figure 2. 

Notes: All variables were logged transformed. 
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Appendix Figure 3. Dynamic effects of privatization on sales per worker – Heterogeneity 
analysis. Unbalanced panel. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 4. Dynamic effects of privatization on ROA – Heterogeneity analysis. 
Unbalanced panel. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 5. Dynamic effects of privatization on ROE – Heterogeneity analysis. 
Unbalanced panel. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 6. Dynamic effects of privatization on ROS – Heterogeneity analysis. 
Unbalanced panel. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 7. Dynamic effects of privatization on leverage – Heterogeneity analysis. 
Unbalanced panel. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 8. Dynamic effects of privatization on employment – Heterogeneity analysis. 
Unbalanced panel. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 9. Dynamic effects of privatization on sales per worker (cuberoot) – 
Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 10. Dynamic effects of privatization on sales per worker (asinh) – 
Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 11. Dynamic effects of privatization on sales per worker (neglog) – 
Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 12. Dynamic effects of privatization on ROA (cuberoot) – Heterogeneity 
analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 13. Dynamic effects of privatization on ROA (asinh) – Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 14. Dynamic effects of privatization on ROA (neglog) – Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 15. Dynamic effects of privatization on ROE (cuberoot) – Heterogeneity 
analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 16. Dynamic effects of privatization on ROE (asinh) – Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 17. Dynamic effects of privatization on ROE (neglog) – Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 18. Dynamic effects of privatization on ROS (cuberoot) – Heterogeneity 
analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 19. Dynamic effects of privatization on ROS (asinh) – Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 20. Dynamic effects of privatization on ROS (neglog) – Heterogeneity analysis. 

Notes: Large firms are firms with at least 300 employees (Decree No. 90/2001/ND-CP). Post-1995 
firms are firms established after 1995 and required by the law to operate in strategic industries (Law on 
SOEs, 1995). Classification of service firms is based on Vietnam Standard Industrial Classification 
(2007). Plot is based on estimation using never-treated units as comparison group and unconditional 
parallel trends assumption. Estimation method: improved doubly robust DiD estimator based on inverse 
probability of tilting and weighted least squares (Sant’Anna and Zhao, 2020). 
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Appendix Figure 21. Recalculation ROA, ROE, and ROS using operating profits. 

Notes: Operating profits = profits from main business. 
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