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1. Introduction

The importance of human capital and skills development for economic growth and
development is well known. Human capital investment is thought to be especially critical for
developing economies seeking to raise labour productivity and to avoid falling into a middle-
income trap. To promote human capital, governments often focus on supply-side interventions,
for example, by building schools and training more teachers. These measures to improve school
access and quality may be important to raising enrolment rates (e.g. Duflo, 2001). Yet the
incentive to invest in skills — that is, a demand for education — is equally important. If physical
capital and skills are complements in production, then in the aggregate, the skills premium is
an increasing function of the stock of physical capital. As a result, policies and institutions that
affect capital investment are likely to also have consequences in the market for skills and thus
to influence individual decisions on education and training. Investments in capital and human
capital will affect long-term labour productivity.

While there is significant literature on aggregate capital-skills complementarity, it is
common in developing and transitional countries that the distribution of capital investments is
crucial. This is because in relatively shallow financial systems, capital markets display a variety
of imperfections. Nowhere is this more evident than in economies where government policy
operates to direct investment towards a subset of favoured industries and firms, thereby
crowding out others.

Viet Nam is often cited as a successful case of liberalisation in a transitional economy.
It has experienced rapid economic growth since the 1990s, when it embarked on an ambitious
programme of economic reform. However, the impressive pace of reform in trade, foreign
investment, and labour markets has not been matched in its domestic market for land and
capital, nor in the reform of the state-dominated system of enterprise ownership. Recent rapid
growth of the private sector and foreign-invested activities notwithstanding, Viet Nam’s state-
owned enterprises (SOEs) and trading companies retain privileged access to domestic credit
from the state-owned banking system. State banks, in turn, engage heavily in ‘policy lending’

or the systematic favouring of SOEs in the allocation of domestic credit.!

1 According to the General Statistics Office, in 2017, state firms comprised 0.4% of all enterprises and
contributed 15.1% of revenue but accounted for as much as 28.8% of capital and only 8% of employment
(Dang, Nguyen, Taghizadeh-Hesary, 2020). State firms accounted for 17% of outstanding debt in the
economy but were responsible for 60% of non-performing loans (Dang, Nguyen, Taghizadeh-Hesary, 2020).
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Viet Nam’s SOEs have also been relatively well insulated from the country’s broader
programme of economic reform. During the early reform period, many — mainly smaller —
SOEs were dissolved, equitised (i.e. partially privatised), and/or merged into larger entities
known as state economic groups (SEGs). However, the surviving SOEs — and the SEGs —
continue to receive preferential treatment in forms ranging from easier and cheaper credit to
favourable access to land, markets (including government procurement), and research and
development resources (Vu, 2014).2 In the domestic capital market, privileged access to capital
by these state firms has crowded out borrowing by small and medium-sized enterprises
(SMEs), most of which are privately held (Nguyen and Freeman, 2009). Easy credit and lower
borrowing rates help explain why state firms tend to be larger and to adopt more capital-
intensive production technologies. In addition, they typically employ more skilled labour than
private firms. Yet state firms in Viet Nam are also known for being less efficient in their use
of capital and other resources. During the reform period, they displayed persistently low capital
productivity and contributed little to total employment growth (World Bank, 2012).3 Their
continued existence — despite persistent inefficiency — has thus earned them the nickname
‘zombie companies’.

Against this background, this paper examines what a more equitable capital market
would mean for state and private firms’ labour and capital productivity as well as for overall
productivity in the economy. The consequences of Viet Nam’s capital market distortions for
firms’ technology choices are first explored. These, in turn, affect firms’ factor demand,
particularly the demand for capital and relative demand for skilled labour, which has
implications for capital and labour productivity both at the firm level and in the economy as a
whole.

This topic relates to the literature on credit-based industrial policy, in which
governments use policy interventions to allocate capital to favoured firms and industries with

the aim of promoting industrialisation and economic growth. However, this literature has

2 Although overt interest rate subsidies to SOEs have been largely removed in recent years, their successors
—the SEGs — have found numerous ways to maintain equivalent credit market advantages. Amongst the most
significant innovations, SEGs and SOEs have diversified their activities to include wholly owned finance
and insurance companies and banks, from which they borrow (and lend to each other) at rates and on terms
that are not disclosed (Vu, 2014).

3 From 2000 to 2008, SOEs’ average capital per enterprise increased sixfold, from D130 billion to D768
billion, with no accompanying increase in output or labour productivity. In fact, in 2000, SOEs’ labour
productivity was only one-quarter that of non-state-owned firms. By 2008, despite increases in capital
intensity, SOEs’ labour productivity lagged further to be only one-tenth of that of non-state firms (World
Bank, 2012).



focussed primarily on the efficacy of such policies and the institutional conditions under which
they advance development policy objectives (e.g. Quinn and Jacobson, 1989; Pack and Saggi,
2006; Dinh et al., 2013). This paper, in contrast, examines the effects of credit market
interventions on the demand for and use of skilled and unskilled labour by heterogeneous firms.
Despite its importance in a transitional economy context, other studies that have examined this
link are not evident.

This topic also relates to the literature on capital accumulation, technological advances,
capital-skills complementarity, and their impact on the relative demand for skilled labour.
Some studies have questioned whether the capital-skills complementarity hypothesis holds
(e.g. Bergstrom and Panas, 1992; Goldin and Katz, 1998; Duffy, Papageorgiou, Perez-
Sebastian, 2004; Zhou, 2001; Henderson, 2009; Akay and Yuksel, 2009). This hypothesis
found moderately strong support in wealthy and developing countries. Many empirical studies
also assumed that the hypothesis holds; then, they examined the impact of capital accumulation
and technological advances on the relative demand for skilled labour and on wage inequality
or the skills premium in wealthy countries (e.g. Autor, Katz, Krueger, 1998) and in developing
countries (e.g. Mazumdar and Agnoli, 2004; Yasar and Morrison-Paul, 2008). This paper,
however, adds an industrial policy dimension. It assumes capital-skills complementarity and
examines how credit-based industrial policies affect firms’ technological choices and — through
them — the demand for skilled labour.

Regarding Viet Nam, Athukorala (2006) documented the persistent bias in trade policy
towards state firms, even after extensive reforms in the early economic reform years. Since
then, other studies examined the rationale for and effectiveness of Viet Nam’s industrial
policies (e.g. World Bank, 2012; Vu, 2014). One paper examined the effect of economic
freedom — in particular capital freedom and domestic credit freedom — on firms’ financial
constraints and investments (Le and Kim, 2020). Others quantified trends in the demand for
skills and returns to education (e.g. Doan and Tran, 2018; McGuinness et al., 2021), in some
cases drawing a causal connection to the special role of capital market policies favouring state
firms (Phan and Coxhead, 2013; 2020). In this paper, these contributions are integrated by
looking directly at the evolution of skills demand within Viet Nam’s highly distorted capital

market.



2. Theory

2.1. Context

A theoretical model first examines how differences in capital costs faced by state and
private firms drive their technology choices, which then affect their patterns of factor demand,
especially the demand for capital and for skilled and unskilled labour. Viet Nam’s state firms
tend to be larger and have more capital and skills intensity than their private sector counterparts.
This can be the result of any combination of the following three choices.

State firms are more likely than private firms to choose to be in industries that are
generally more capital- and skills-intensive. Indeed, state firms dominate all capital-intensive
sectors such as mining, petrochemicals, energy, and telecommunications.

Within a given industry, state firms are more likely than private firms to use a
production technology that is more capital- and skills-intensive (i.e. state and private firms have
different isoquants).

Given industry and technology choice, state firms employ capital in a higher ratio to
labour —and more skilled labour in a higher ratio to less skilled labour. That is, even when state
and private firms coexist in the same industry and use the same technology, state firms select
more capital- and skills-intensive techniques (i.e. state and private firms choose to be at
different points on the same isoquant).

Of the above three choices, the first is a long-term decision, and the second a medium-
term decision. The third is likely the shortest term. In this paper, industry choice is taken as a
given; it focusses on examining firms’ technology choices, which then affect their demand for
capital and skills. In other words, the focus is on examining firms’ factor demand behaviour in
the medium term.

A model is then proposed with two technologies, one with high fixed costs but greater
efficiency, and one with low fixed costs but lower efficiency. As long as the capital cost
distortion is large enough (i.e. the cost of capital to state firms is sufficiently low and that to
private firms is sufficiently high), state firms will choose the high-efficiency, high fixed-cost
technology, while private firms will choose the low-efficiency, low fixed-cost technology.

These choices will drive differences in factor employment between state and private firms.



2.2. Model

All firms are assumed to take, as a given, the wages for skilled and unskilled workers,
capital prices, and scale of production (or output). The following notation is used: K is capital;
S is skilled labour; N is unskilled labour; H is the high fixed-cost/high-efficiency technology;
L is the low fixed-cost/low-efficiency technology; wi is the wage paid to labour of type i, where
the subscript denotes skilled or unskilled; r;j (j = state, private) is the capital price faced by firms
in either sector; and Q is the quantity of output. Q is not an output level that varies daily or in
the short term but with a firm’s scale of production in the long term. This, by construction, is
exogenous to a firm’s medium-term decision on technology choice. A longer-term and more
general model would allow a firm to choose output level and technology simultaneously.

Production technologies are such that firms’ factor demands are as described below. To
simplify the notation, firm-specific subscripts are suppressed. Firm-level capital demand is

given by:
K=k +y(k)Q, (i=H,L) 1)

where k; is the fixed capital investment (in machinery and other productive assets) associated
with the use of technology i. It is assumed that k; > k;. That is, the advanced version of the
technology requires a higher fixed cost or larger investment in long-term capital stock. y(k;)
is the unit variable capital cost or the capital needed to produce one unit of output,* and y (k;) Q
is the total variable capital cost. y'(.) < 0 or y(ky) < y(k,) is assumed. That is, the more
advanced technology generates greater production efficiency (i.e. lower variable capital cost),
although it requires a higher fixed cost.> This provides firms with an incentive to use advanced

technology. Firm-level demand for skilled labour is given by:

S=k Mr/—fs + B (k)Q (j = state, private) 2

+ One can also think of variable capital as simpler and cheaper machines and tools that do not last long.

5 The ordinary least squares (OLS) method is used to regress the natural log of fixed capital (proxied by long-
term assets) against the natural log of variable capital per unit of revenue (proxied by short-term assets divided by
net revenue), controlling for regional and industry dummies. For the 2016 survey year, the coefficient on the log of
variable capital per unit of revenue is negative and statistically significant, with a value of —0.56. This means that
a 1% increase in fixed capital cost is associated with a 0.56% decrease in unit variable capital cost. This empirical
evidence supports the assumption in Section 12.3 that fixed capital cost and variable unit capital cost are negatively
related.



The demand for skilled labour has a fixed component, k; - ;—’S , which is independent of
output level and a variable component S (k;)Q that depends on Q. A fixed amount of skilled
labour is needed, because even before any output can be produced, a firm needs engineers and
managers. Furthermore, under the assumption of complementarity between capital and skills,
this fixed amount of skilled labour should be positively related to fixed capital k;. On one hand,
the more physical capital there is, the more skilled workers are needed to utilise it. On the other
hand, physical capital (e.g. plants and equipment) is needed to make skilled labour productive.

In equation (2), for mathematical convenience, the fixed cost of skilled labour is

assumed to take a specific functional form, k; Mr/—’ Then, ;—’ is a coefficient that linearly
S S

matches k; units of capital with a corresponding number of units of skilled labour. More
general functional forms can be used; as long as the fixed cost of skilled labour is positively
related to the fixed cost of capital, the model’s main results are qualitatively unchanged.

The marginal skilled labour cost, B (k;), is the variable skilled labour cost — the amount
of skilled labour needed to produce one unit of output. It follows from the assumption of a
constant proportion of capital to skills in fixed costs that 8'(.) < 0 or B(ky) < B (k). Thatis,
high-cost technology is more efficient; after fixed costs have been covered, less skilled labour
is needed to produce each additional unit of output. Firm-level demand for unskilled labour is,

for simplicity, a linear function of output:
N =cQ 3)

where ¢ > 0. If there is no production, then no unskilled labour is needed.
The price of output is assumed to be normalised to unity. Thus, the profit of a firm in

sector j (state or private) can be expressed as:

/(i) = Q — ;K — wsS — wyN
’r‘.
= Q = 5l + Y (e Q) = ws [k -+ BCR)Q| — wy - e
S
= Q[l - 7}'}’(ki) —wsf(k;) — WLC] - ZkiT}'
Regarding the technology choice by state firms, for a state firm with a given level of

long-run output Q, the difference in profit between the high- and low-efficiency technologies

is:
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Since ky > k;, B'(.), and y'(.) < 0, the term within parentheses is expected to be
positive. So, as long as 75,4 - the unit cost of capital to a state firm — is small enough, 5t
is greater than m;** ceteris paribus, and a state firm will choose the high-efficiency

technology. This can be formally stated as in Proposition 1a and Proposition 1b below.

Proposition la

As long as

Tstate <1 = 2(k W_S[]f()kL) —P)] (5)
2 =) 4y (k) =y (k)

state firms choose high fixed costs and high-efficiency technology.

Proof: This follows from equation (4).

Proposition 1b

As the long-term production level Q increases, state firms can bear higher unit capital
costs and still adopt high-efficiency technology.

Proof: See Appendix.

Proposition 1a establishes the maximum unit capital cost  above which state firms will
not adopt high-efficiency technology, because high fixed costs — driven by the high cost of
capital — is not worth the efficiency gained, given the scale of operation. Proposition 1b implies
that a higher level of production allows state firms to bear more of the fixed cost of adopting
high-efficiency technology. Hence, at higher levels of long-run output, a lower subsidy rate is
sufficient to induce state firms to adopt the more efficient technology. Average costs that
decline with scale suggest that state firms could take advantage of cheaper capital to establish
themselves as exporters to the world market. To date, however, no state-owned Vietnamese
manufacturing enterprise has succeeded as a global exporter, which likely indicates that the
cost of capital is not the binding constraint on their expansion.



Regarding technology choice by private firms, analogously to state firms, the difference

in profit between high- and low-efficiency technologies is:

private _ _ private
H Ty,

= Q{_rprivate [V(kH) - V(kL)] — Wg [ﬁ(kH) - ﬁ(kL)]} -
zrprivate [kH - kL] (6)

If Tyrivate IS big enough, ceteris paribus, then mh %€ < nP™*€  This leads to

Proposition 2 below.

Proposition 2
As long as

_ ws[B (k) — B(ky)]
Tprivate > T = 20k — k) (7)

+ v k) —v (kL)

private firms choose the low-efficiency technology.
Proof: See Appendix.

It is imperative that the impact of a capital market intervention on a firm’s technology
choice be understood, as it then affects its demand for and employment of skilled labour and
capital. This impact can be summarised in Proposition 3 and Proposition 4 below.

Proposition 3

Relative to private firms, state firms have higher fixed costs of capital but lower unit
variable costs of capital.

Proof: When the conditions in Proposition 1a and Proposition 2 are satisfied, state firms
choose high technology, while private firms choose low technology, leading directly to

Proposition 3.

Proposition 4

There is a U-shaped quadratic relationship between the long-run output level and ratio
of skilled to unskilled labour. As the output increases, this ratio first diminishes then increases.

Proof: See Appendix.



The intuition for Proposition 4 is as follows. There may be some firms that operate at a
production scale so low that they never choose high-efficiency technology, regardless of the
prices of capital and labour. For such firms, a larger production run (i.e. a higher Q) simply
translates into the increased employment of unskilled labour, which causes their share of skilled
labour in total labour to decline. However, once Q becomes large enough to make the fixed
costs worthwhile, firms start adopting high-efficiency technology, growing their employment
of skilled labour as required to cover the fixed cost of doing so. At this point, growth in skilled
labour employment begins to outpace that of unskilled labour, and the firm’s share of skilled
labour starts to rise.

In the next section, the hypotheses implied by Proposition 3 and Proposition 4 are

empirically tested.

3. Empirics

3.1. Data Sources

Data from Viet Nam’s enterprise censuses — in particular the years 2007, 2011, and
2016 — are used, as data were collected during these years on the skills composition of workers
at each firm surveyed. These empirical results for these 3 survey years are then presented, but
the discussion focusses on 2016, because the results do not vary much across the years.

The enterprise censuses covered all enterprises with independent accounting systems
that were established under and governed by the Law on SOEs, Law on Cooperatives, Law on
Enterprises, and Law on Foreign Investment in Viet Nam. In other words, the censuses covered
firms with various forms of ownership in all sectors and industries. A shortcoming is that they
largely ignored informal enterprises, because the criterion for inclusion in the censuses was
establishment and governance under the above laws.c Firms self-reported data by filling out
questionnaires, which asked for information on employment, incomes of employees, number
of establishments and equipment, assets and liabilities, investments, capital stock, production
costs, turnover, products, profits, inventories, taxes, research and development investments,

information technology applications, and other details.

¢ This shortcoming is not a problem for this study, because the current study focusses more on large firms.



3.2.  Descriptive Statistics

Table 1 provides summary statistics of the 2016 enterprise census for the main variables
of interest, and Figures 12.1a—1e help visualise those statistics. Long-term assets (excluding
long-term receivables) are used as a proxy for fixed capital, and short-term assets (excluding
short-term receivables and inventories) are used as a proxy for variable capital. Skilled labour

is defined as all workers with any kind of tertiary credential.
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Table 1: Summary Statistics from the Enterprise Censuses

2007 2011 2016

Full Full Full

Survey Survey Survey

Year Private  SOE Foreign Year Private  SOE Foreign Year Private  SOE Foreign
# of obs 155,663 146,968 3,735 4,960 339,265 325,432 3,627 10,206 517,675 501,016 2,649 14,010
% 100.0 94.4 2.4 3.2 100.0 95.9 1.1 3.0 100.0 96.8 0.5 2.7
Average revenue 23,352 11,934 315,149 159,353 32,007 18,061 756,846 224,251 34,551 20,879 824,651 361,609
Standard deviation 411,268 95,292 2,078,094 1,310,375 702,739 262,693 5,217,721 2,088,105 989,600 239,509 4,160,230 5,471,972
# of obs 154,988 146,386 3,726 4,876 332,547 319,369 3,606 9,572 494,185 477,932 2,632 13,621
Average 47 26 490 340 32 21 418 263 27 17 391 296
employment
Standard deviation 436 117 2,240 1m240 283 102 1m324 1,298 276 115 973 1,437
# of obs 155,715 147,020 3,735 4,960 338,796 325,466 3,627 9,703 517,632 500,974 2,649 14,009
Average fixed 129 107 342 585 490 446 2,190 1,213 1,046 982 3,340 2,640
capital per worker
Standard deviation 1,460 1,236 1,970 4,225 18,499 17,957 46,026 15,942 31,466 29,318 24,284 72,109
# of obs 148,669 140,057 3,721 4,891 297,041 284,541 3,603 8,897 451,156 434,799 2,635 13,722
Average variable 8 7 4 27 43 44 8 21 32 32 11 40
capital per unit of
revenue
Standard deviation 160 153 77 326 772 785 241 298 724 721 231 869
# of obs 153,735 145214 3,709 4,812 315,291 303,036 3,576 8,679 442,232 426,521 2,608 13,103
Average ratio of 0.41 0.36 0.98 1.33 0.79 0.75 1.52 1.90 0.98 0.94 2.04 2.31
skilled to unskilled
labour
Standard deviation 2.04 1.75 4.12 5.30 2.68 2.27 4.65 8.61 2.85 2.37 6.07 9.23
# of obs 151,798 143579 3,692 4,527 289,966 278,871 3,527 7,568 385,016 371,634 2,564 10,818

SOE = state-owned enterprise.

Source: GSO (2007, 2011, 2016).
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Data from the first row in Table 1 reveal that there are many more private firms than
state or foreign-invested firms in Viet Nam. Figures 12.1a and 12.1b confirm that private firms,
on average, are much smaller than state firms in terms of both revenue and employment. In
accordance with Proposition 3, private firms have significantly less fixed capital per worker
but higher variable capital per unit of revenue than state firms (Figures 12.1c and 12.1d). Also
in accordance with Proposition 4, private firms employ less skilled labour; in 2016, private
firms’ average ratio of skilled to unskilled labour is 0.94, compared to 2.04 of state firms (Table
1 and Figure 1e).

Figure 1: Summary Statistics from the Enterprise Census

Figure la: Average Revenue

(D million)
1,000,000
500,000 I I
N e
2007 2011 2016
M private M soe foreign
Figure 1b: Average Employment Figure 1c: Average Fixed Capital
(# of workers) per Worker
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400 4,000
200 I I 2,000 I I
2007 2011 2016 2007 2011 2016
M private M soe foreign M private M soe foreign
Figure 1d: Average Variable Capital Figure le: Average Ratio of Skilled
per Unit of Revenue to Unskilled Labour
(D million) 3.00
50 2.00
1.00 I I
2007 2011 2016 2007 2011 2016
M private M soe foreign M private M soe foreign

SOE = state-owned enterprise.
Source: GSO (2007, 2011, 2016).
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Although the focus is not on foreign-invested firms, data are presented on them. It is
clear that foreign-invested firms are more like state firms than to private firms; they are larger
than private firms in terms of both revenue and employment, and they also have higher fixed
capital and employ more skilled labour. Their unit variable capital, however, is more like that
of private firms.

Several important trends can also be seen in the data. From 2007 to 2016, firms of all
ownership types increased their employment of fixed capital (Figure 1c), while the ratio of
skilled to unskilled labour also increased for all three types of firms (Figure 1e). These two
trends suggest that the Vietnamese economy has become both more capital- and skills-intensive
over the years; this makes sense for a growing and industrialising economy and accords with
the assumption that capital and skills are complements. No clear trend can be observed for
variable capital (Figure 1d).

3.3.  Estimation Strategy

To test Proposition 3, the following two equations are estimated:

Fixed K = ay + @;SOE + a,foreign + azRevenue + a,Z + € ®)
iable K .
% = Bo + B1SOE + Bsforeign + B,Z + € )

where Z is a set of regional and industry dummies. These dummies account for industry fixed
effects because the model assumes that industry choice is a given.

The hypotheses to be tested are:
H1: a; > 0 (i.e. state firms have higher fixed capital)

H2: 5, < 0 (i.e. state firms have lower unit variable capital)
The dependent variables in equations (8) and (9) are both highly positively skewed —

even after excluding observations with zero values — so two methods are then employed: (i)

taking the natural logs of the dependent variables and revenue (i.e. an important independent
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variable that is also positively skewed), then using the ordinary least squares (OLS) method;
and (ii) using the generalised linear model (GLM) with Gamma distribution and log link.s

To test Proposition 4, the following equation using OLS is estimated:
In (%) = 8y + 6,SOE + 6,foreign + 85 In(revenue) + &, In(revenue)? + 6sZ + € (10)

The hypotheses to be tested are:
H3: §; > 0 (i.e. state firms have a higher skilled—unskilled labour ratio)
H4: §; < 0 and §, > 0 (i.e. the skilled—unskilled labour ratio diminishes as the long-

term output level increases)

In all survey years, many observations have missing or zero values for important
variables. In the 2016 enterprise census, for instance, many firms reported having zero skilled
labour (i.e. 66,244 firms or about 12.8% of the sample), zero revenue (i.e. 51,183 firms or about
10.0% of the sample), zero fixed capital (i.e. 109,252 firms or about 32.0% of the sample), or
zero unskilled labour (i.e. 132,616 firms, or about 25.0% of the sample). Such firms were
excluded from the regressions either because the ratios of skilled to unskilled labour could not
be calculated, or because the log functions could not be operated on zero values. An
examination of these firms suggests that they are generally very small with either low revenue
and/or average employment of only a few workers.® As will be discussed in detail in the next
section, many of the qualitative results are robust when the sample is restricted to larger firms.
So, excluding these very small firms from the regressions do not materially affect the narrative.

For a robustness check, regressions are run for the full samples and the sub-samples of
firms with revenue above the 50th percentile and above the 90th percentile. There are two main
reasons for this. First, it does not make sense to compare the behaviour of very small firms
(most of which are private) to the behaviour of state firms (most of which are medium-sized or

large). This model is better used to describe the behaviour of firms that are not too small —

8 In the GLM with Gamma distribution and log link, the random component follows the Gamma distribution
(which works well for data with positive values and that are positively skewed), and the dependent variable
is linearly related to the independent variables via the natural log function (which is convenient, as it is free
of the retransformation problem associated with taking the log of the dependent variable and using OLS).

9 For the 2016 enterprise census, the average revenue and employment of firms with zero skilled labour were
D6,608 million and 6.5 employees, compared with D38,637 million and 29.7 employees for firms with
reported and positive skilled labour.
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another reason to exclude all small firms that report zero revenue, zero fixed capital, or zero
skilled labour. Second, in the theoretical model, the long-term production level (Q) is taken as
a given and is considered an important determinant of (medium-term) technology choice.
Firms’ behaviour therefore would vary; hence, regression estimates could change depending
on the firm size. Finally, there are studies in the literature suggesting that firms’ financial
behaviour — or the effect of financial market imperfections on firms’ behaviour — vary by firm
size (Beck et al., 2005; 2008).

3.4. Estimation Results

Tables 2a, 2b, 3a, 3.b, and 4 present regression estimates for equations (8), (9), and (10)
using the 2007, 2011, and 2016 enterprise censuses.

Table 2a: Determinants of Fixed Capital Demand
(General Linear Model with Gamma Distribution and Log Link)

2007 2011 2016

Full Full Full

Sample  50th  90th  Sample  50th 90th Sample  50th 90th
SOE dummy 2.344 1.105 0.828 2.848 1.488 0710 3.178 2.209 1.207
Foreign dummy 1.991 1.113 0574  2.009 0935 0427 2159 0.998  0.421
Log of revenue  0.376 0.843 0.905 0.286 0.774  0.932 0.244 0.754  0.924
# of obs 148,268 75930 15,310 294,654 156,880 32,356 440,720 229,276 47,989
AIC 16.27 1690 21.06  17.62 1811 2186  18.05 1855  22.19

AIC = Akaike information criterion, SOE = state-owned enterprise.

Notes:

The dependent variable is fixed capital (proxied by long-term assets excluding long-term receivables).
Constant term, regional dummies, and industries dummies are included but not reported.

All coefficients are statistically significant at a 99% confidence level.

Source: Authors.
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Table 2b: Determinants of Fixed Capital Demand

(Ordinary Least Squares)

2007 2011 2016

Full Full Full

Sample 50th 90th Sample 50th 90th sample  50th 90th
SOE dummy 1.600 1.140 0.910 2.130 1.192  0.861 2.604 1.373  1.040
Foreign dummy  1.650 1.099 0.690 1.566 0.944 0.549 1450 0.750 0.383
Log of revenue  0.561 0.751 0902 0.454 0.802 0.940 0.380 0.801 0.949

# of obs 141,825 74,417 15,171 249,187 147,683 31,586 332,134 203,149 45,136
Adjusted R-

squared 0.522 0.5987 0.6029 0.4075 04736 05126 0.3426  0.438 0.4745
SOE = state-owned enterprise.

Notes:

1. The dependent variable is fixed capital (proxied by long-term assets excluding long-term
receivables).
2. Constant term, regional dummies, and industries dummies are included but not reported.
3. All coefficients are statistically significant at a 99% confidence level.
Source: Authors.

Tables 2a and 2b show that hypothesis 1 cannot be rejected, as the SOE coefficient is
positive and statistically significant in all regressions and subsamples, regardless of the
econometric method used. According to regression 7 in Table 2a (i.e. a full sample for 2016),
the SOE coefficient is 3.178, which translates to a marginal effect of approximately D47,282
million (at predicted means of fixed capital D16.129 million). That is, an average state firm has
a fixed capital stock that is D47,282 million higher than that of an average private firm,
controlling for revenue difference and regional and industry differences. If the sample is
restricted to the largest firms (i.e. those in the 90th percentile of revenue distribution), then the
SOE coefficient is 1.207, which translates to a fixed capital stock that is D192,649 million
larger (at predicted means of fixed capital D116,657 million).
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Table 3a: Determinants of Variable Capital Demand

(General Linear Model with Gamma Distribution and Log Link)

2007 2011 2016

Full

Sample 50th 90th Full Sample  50th 90th Full Sample  50th 90th
SOE dummy -0.738 0.191** 0.464***  —2310***  0.118 0.616***  -1.760***  —0.250**  0.350***
Foreign dummy  1.897***  (.14* 0.283** 0.082 0.187 0.255***  0.007 —0.094 0.240***
# of obs 153,762 77,446 15,537 315,346 166,184 33,242 442,301 246,955 49,408
Log likelihood  -372,156 41,765 18,743 1,392,625  -29,045 32,626 -1,885,124 57,962 46,117

SOE = state-owned enterprise.
Notes:
1. Thedependent variable is the natural log of variable capital per unit of revenue (variable capital is proxied by short-term assets, excluding short-term receivables
and inventories).
2. Constant term, regional dummies, and industries dummies are included but not reported.
Source: Authors.
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Table 3b: Determinants of Variable Capital Demand

(Ordinary Least Squares)

2007 2011 2016
Full Sample  50th 90th Full Sample  50th 90th Full Sample  50th 90th
SOE dummy -0.281" 0.006 0.043™  —0.565"" -0.060""  0.027"" -0.538™" -0.090""  0.028™
Foreign dummy -0.046™" -0.011™ 0.018™ -0.332"" —-0.002 0.033™ -0.331™ -0.030™"  0.042"
# of obs 153,757 77,444 15,492 315,317 166,182 33,242 442,282 246,955 49,408
Adj. R2 0.17 0.29 0.41 0.09 0.18 0.33 0.06 0.14 0.27
SOE = state-owned enterprise.
Notes:

1. Thedependent variable is the natural log of variable capital per unit of revenue (variable capital is proxied by short-term assets, excluding short-term receivables
and inventories).
2. Constant term, regional dummies, and industries dummies are included but not reported.
Source: Authors.
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Table 3 indicates that the results are robust to the econometric method used. Hypothesis
2 (i.e. the SOE coefficient is negative, or state firms have lower unit variable capital) cannot
be rejected when the sample includes smaller firms. However, when the sample includes larger
firms (i.e. those in the 90th percentile of revenue distribution), this hypothesis can be rejected,
as the SOE coefficient turns positive and is statistically significant. The model possibly does
not explain the mechanism behind state versus private firms’ demand for capital. Perhaps state
firms are very inefficient; they do not seem to be able to achieve lower unit variable capital
cost despite the high fixed capital investment that they incur.
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Table 4: Determinants of Relative Labour Demand

(Ordinary Least Squares)

2007 2011 2016
Full
Sample 50th 90th Full Sample 50th 90th Full Sample 50th 90th
SOE dummy 0.333 0.293 0.186 0.510 0.410 0.289 0.560 0.463 0.278
Foreign dummy  0.016 0.023 0.086 0.033 0.019 0.032 0.049 0.048 0.066
Log of revenue —0.285 -0.608 0.087 -0.164 —0.577 —-0.263 -0.116 —0.432 -0.276
Log of revenue
squared 0.025 0.029 0.001 0.005 0.027 0.014 0.004 0.020 0.014
# of obs 58,651 43,226 10,774 211,125 112,937 34,299 292,879 188,154 43,097
Adjusted R-
squared 0.3386 0.3494 0.4249 0.2687 0.2724 0.3339 0.2161 0.2373 0.3079
SOE = state-owned enterprise.
Notes:

1. The dependent variable is the natural log of ratio of skilled to unskilled labour.

2. Skilled labour includes workers with at least a junior college degree.

3. Constant term, regional dummies, and industries dummies are included but not reported.

4. All coefficients reported in this table are statistically significant at a 99% confidence level, except those in italics (not statistically significant).
Source: Authors.
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Table 4 (first row) suggests that hypothesis 3 cannot be rejected as well. The SOE
coefficient is positive and statistically significant in all regressions for all survey years and
subsamples, confirming that state firms are more skills-intensive than private firms ceteris
paribus. Like Table 2a and Table 2.b, the magnitude of the SOE coefficient decreases as the
sample is restricted to larger firms, but it remains high. For example, in the last column of
Table 4, the estimated value is 0.278, which means an average state firm has a skilled—unskilled
labour ratio that is exp(0.278) = 1.32 times higher than that of an average private firm,
controlling for revenue difference and for regional and industry differences.

Table 4 also shows that hypothesis 4 cannot be rejected for all survey years and
subsamples (except the 90th percentile subsample from 2007). The coefficient of log of
revenue is negative and statistically significant, while the coefficient of its square is positive
and statistically significant, suggesting a quadratic relationship between revenue (a proxy for
long-term production level Q) and the relative demand for skilled labour (measured by the ratio
of skilled to unskilled labour), as hypothesised in Proposition 4. This confirms that smaller
firms — which are mostly private — are largely limited to labour-intensive techniques and
increase output by adding unskilled labour, whereas large firms are more likely to reach a scale
at which it becomes profitable to adopt a more skills-intensive and efficient technology.

In all three estimation tables, moving across the models from left to right, the number
of observations drop significantly, yet the regression’s goodness-of-fit improves either slightly
or significantly. This suggests that the reduction in noise (thanks to larger firms providing
better-quality data to the enterprise censuses) outweighs the loss in the number of observations.
This also validates the decision to drop observations with zero values for dependent variables;

all are very small firms.

4.Welfare and Policy Implications

This study’s empirical results detail the state and private firm differences in technology
choice and factor demand, as hypothesised by the theoretical model developed in Section 2.
These differences may be largely — although not exclusively — driven by differential capital
prices faced by state and private firms a result of capital market intervention.

Supposing this to be the case, what would happen if lending policies and practices that

favour state enterprises were weakened or eliminated? Holding other factors constant, the
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removal of a capital market intervention that favours state firms would increase their unit

capital costs and may also lower those costs for private firms. This, in turn, would lead to one

of the following outcomes:

(i) Case 1. Many state firms switch to low-efficiency technology, while very few private firms
switch to high-efficiency technology; overall, there are fewer firms using high-efficiency
technology. This outcome would be more likely if many private firms are far below the
critical production scale threshold needed to cover fixed costs in high-efficiency
technology. Thus, the release of capital by state firms is not enough to significantly reduce
the unit capital cost faced by private firms in the competitive capital market. This scenario
is most believed by policy makers and serves to justify their interventions in the capital
market.

(if) Case 2. Some state firms change to low-efficiency technology, and a similar number of
private firms change to high-efficiency technology. This happens when enough private
firms are close to the critical threshold of adopting high-efficiency technology. The release
of capital by state firms lowers private sector capital costs by just enough to induce these
firms to cross over.

(iii)Case 3. Few state firms change to low-efficiency technology,® but many more private
firms change to high-efficiency technology; overall, many more firms adopt high-
efficiency technology. This happens when many private firms are close to the
critical threshold of adopting high-efficiency technology. The release of capital by
state firms allows many of them to cross this threshold.

Le and Kim (2020) investigated the effect of relaxing capital market controls in Viet

Nam and suggested that removing barriers to capital movement and deregulating the domestic

capital market would increase investment. This paper’s data, however, do not allow the

identification of how many firms are below or above the critical threshold identified in

Proposition 1la and Proposition 2 nor how far from the threshold that they are. As a result,

which case will occur cannot be predicted if capital market interventions are eliminated. This

is an area for future research.
One caveat is that the model and empirical investigations examine firms’ factor demand

in the medium term only, taking industry choice and scale of production as givens and holding

w |n reality, it is unlikely that state firms that already adopted high-efficiency technology and incurred such
fixed costs would switch to low-efficiency technology. The real impact of the removal of capital market
intervention is that new state firms will be less likely to adopt high-efficiency technology.
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all other policies constant at their initial values. If the capital market intervention is relaxed, so
unit capital costs increase for state firms and decrease for private firms — and if firms believe
that this policy change will be long — their long-term behaviour could also change. If Case 3
holds, however, the direction of changes implied by an increased production scale is clear.
Private firms that increase their production scales will be more likely to adopt skills-intensive
technologies; their decisions, in the aggregate, will drive up the skills premium. Since private
firms account for the majority of employment, their decisions should dominate the effects of
state firms’ contraction. Similarly, if the government implements a package of policies that
includes capital market reforms amongst other measures, the effect of state firm contraction on
skilled labour demand could, in principle, be more than offset by increased demand elsewhere.
These are qualitative predictions; quantifying long-run responses more precisely is a task best
addressed with panel or experimental data and is beyond the scope of this paper.

5. Conclusion

In this paper, a model of technological choice with fixed costs was developed, and from
that, testable hypotheses were generated on the demand for capital and skills by firms operating
in a distorted capital market. Enterprise-level data were then used from Viet Nam to test
propositions related to differences in capital and skills intensity and efficiency between state
firms (which enjoy privileged access to domestic credit) and private firms (which are crowded
out as a result).

Estimation results using Viet Nam’s enterprise censuses confirmed most — but not all —
of the hypotheses yielded by the theoretical model: (i) state firms in Viet Nam have
significantly higher fixed capital stocks; (ii) state firms are much more skills-intensive than
private firms for equivalent production scale; and (iii) there may be a U-shaped relation
between long-term production scale and skills intensity, as smaller firms (which are mostly
private) are largely limited to labour-intensive techniques and increase output by adding
unskilled labour, while large firms are more likely to reach a scale at which it becomes
profitable to adopt a more skills-intensive and (theoretically) more efficient technology.

Interestingly, the hypothesis about state firms having lower unit variable capital costs
was rejected for large firms. This is consistent with the conjecture that large state firms do not

achieve greater efficiency despite incurring higher fixed capital investments. This result is
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perhaps not surprising, as the literature on Viet Nam’s state sector often found that state firms
are generally less efficient than private firms.

Ex ante, if subsidies are removed, it is not clear from the model whether skilled labour
demand would rise or fall. The estimation results do not entirely resolve this ambiguity but do
reveal that the most likely outcome of a more level capital market playing field would be a
substantial expansion in the technological efficiency of private firms. This effect is likely to
dominate the corresponding contraction of state firms. In the longer term, other firm decisions
— including the scale of production and even industry-level entry or exit — will also come into
play.

It is helpful to compare these results and policy implications with others. Le and Kim
(2020) examined a unique firm-level data set from 2006 to 2016, which included listed firms
on the Ho Chi Minh City Stock Exchange and Hanoi Stock Exchange, finding that more capital
freedom (i.e. fewer barriers on foreign investments) and more domestic credit freedom (i.e.
less state ownership in the banking sector and fewer controls on borrowing and lending)
reduced firms’ financial constraints. They proposed removing barriers to capital movement and
deregulating the domestic capital market to increase firms’ investments in Viet Nam.

This paper, however, suggests a more nuanced effect on deregulating Viet Nam’s
capital market and firms’ behaviour, including their investment behaviour and demand for
skilled and unskilled labour. If the government considers substantial reform in the capital
market, it should do so as part of a broader policy package aimed at ensuring that returns to
educational investments increase — even if some of the country’s largest employers of skilled
labour contract. A more level playing field in capital markets — combined with greater access
to world export markets — will create conditions under which SMEs perceive positive profits
from greater scale and begin to adopt high-productivity technologies, thereby increasing skills

demand and premiums.
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Appendix: Mathematical Proofs

Proof of Proposition 1a and Proposition 2:

Equation (4) is set to be greater than zero:

T[i‘Itate _ T[Z‘tate >0

o Q{—Tstae [y k) — vk )] — ws[B(ky) — Bk )1} — 2Tseqrelky — k] > 0
© —TsratetQly k) — vk )] + 2[ky — ki 1} > Qws[B(ky) — B(kL)]

o —1 > Qws [ﬁ(kH) - ﬁ(kL)]
State = Qly (ky) — y (k)] + 2[ky — k]

o e B0 Al
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—z(kHQ ) +VYu— VL

To prove Proposition 2, equation (6) is set to be less than zero. After some algebraic
manipulations very similar to the above, the result is achieved.

Proof of Proposition 1b:

The derivative of 7 is taken with respect to Q. After some algebraic manipulation, the following

is obtained:
O welBCky) — Bl ! 2y — k) =2 > 0
aQ—Wsﬂ L B(ky [Z(kH_kL)_l_y _y]z H L Q2

Q H L

The derivative is always positive, because B(k;) —B(ky) >0 and ky —k, >0 by

assumption.

28



Proof of Proposition 4:

The ratio of skilled to unskilled labour is:

S _ki'vc—js"'ﬁ(ki)Q

N cQ

The first derivative of S/N is taken with respect to Q:

el
os/N) _ TR
00 (cQ)?

The second derivative of S/N is taken with respect to Q:

T
O*S/N) _ T ws
aQZ C2Q4

OS/N) _ .4 0°(S/N)

aQ an a—Q2>O

Similar calculations show the same result when taking the derivative of S/(S + N) with respect

to Q.
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