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This paper aims to study the role of human capital accumulation in the
growth of the digital transformation economy by investigating the
interplay between human capital formation and the effects of tax policies
from government spending on human beings. The research methodology
is based on endogenous growth theory with an overlapping generation
model and homogeneous economic agents. The main finding is that
public investment in enhancing the efficiency of workers results in the
economic growth of the digital transformation economy. Another is that
two effects of taxation are noteworthy: (i) taxes reduce households'
income, lowering their investment in physical capital, which hurts
output; (ii) taxation raises the public spending on human capital, thus
enhancing the efficiency of labor capacity, consequently, increasing
economic growth in digital transformation economy. The study's
conclusion is that the long-run growth rate is fueled by the investment in
human capital, and the government may levy taxes on labor income and
capital returns to finance this public investment.
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TU KHOA

Vén con nguoi

Téng truong ndi sinh
Tang truong Kinh té
Chuyén d6i s6

Nén kinh té s6

Bai viét nay nham muc dich nghién ciru vai trd cua tich liy von con
ngudi ddi véi sy ting truong cia nén kinh té chuyén do6i sé bang cach
nghién ciru mdi twong tac giira viéc hinh thanh vén nhan lyc va tac
dong cua chinh séch thué tir chi tiéu cua chinh pha ddi véi con ngudi.
Phuong phap nghién ciru dya trén ly thuyét ting trudng noi sinh véi
mo hinh thé hé chdong chéo va cac ca nhan dong nhat. Phét hién chinh
cua nghién ctu 1a khi ting dau tu cong vao viéc nang cao hiéu qua cua
ngudi lao dong s& thuc day tang trudng kinh té cua nén kinh té chuyén
d6i s6. Mot két qua khac d6 1a c6 hai tac dong dang chua y cua thué: (i)
thué 1am giam thu nhap cua hg gia dinh, giam dau tu vao von vat chat,
lam ton hai dén san lwong; (ii) thué lam ting chi tiéu cong cho vdn con
nguoi dé nang cao hiéu qua ning luc cua lao dong, tir d6 thic day ting
truong kinh té trong nén kinh té chuyén ddi s6. Két luan caa nghién
ctu 14 toe @ tang truong dai han dugc thic day boi dau tu vao von
con ngudi va chinh phu cé thé danh thué trén thu nhap lao dong va loi
tirc von dé tai tro cho khoan dau tu cong nay.
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1. Introduction

The relationship between human capital and economic growth progress was re-awakened in
the late 50s and early 60s of the twentieth century. Horvat [1, p. 748] introduces the concept of
human capital and the important of “human factor”. Horvat [1, pp. 751-752] also asserts that a
human stock depends on four elements: “personal consumption, health, knowledge, and
economic and political organization”. The embodiment of the “human factor” into the concept of
capital is also explained by Kiker [2], and Spengler [3]. These authors indicate that the
investment in human capital raises productivity and thus adds to “national wealth.”

The workhorse model of Solow [4], [5] has afforded a point of starting from which to explore
the contribution of human capital in the context of endogenous growth as an input in production
process. This context has become known as the human capital-extended Solow's model as
revisited by Mankiw et al. [6], using the production function with three input factors: physical
capital, human capital and labor. These findings then introduces the standard of the skeletal
seminal model of Lucas [7] to highlight one of the most popular evolutions of human capital
within the economic growth process.

Research on human capital formation and its impacts on economic growth is shed light on the
seminal article of Lucas [7]. According to Lucas's contribution, human stock is represented as the
nature of capital and the attribute of externalities generated by human stock accumulation. In
particular, education and training would affect the productivity not only of the individuals
accumulating knowledge but also of their co-workers as a social capital in an economy.
Thenceforth, human capital accumulation is placed at the center of economic growth progress
[7] — [11]. More recently, Lucas [12] again emphasizes the role of human capital accumulation
and its impact on the economic growth process, along with external sources, like new technology.

Many famous quantitative studies have also demonstrated the importance of human capital for
economic growth and development. Schoellman [13, p. 411], in the investigation of schooling
quality, indicates that “differences in education quality are roughly as important as differences in
year of schooling in accounting for the difference in output per worker across countries”.
Manuelli [14], using data on schooling and age-earnings profile, discovers that differences in
quality of human capital rather than differences in levels of the “total factor productivity” better
explain differences between countries in “average income.” Galor and Moav [15, p. 1004] also
suggest that the physical and human capital may compete with each other in order to be the
source of economic growth.

This research is in the spirit of Aghion, Akcigit & Howitt [16] who discover the
“Schumpeterian growth theory” by developing models based on this theory. These models shed
light on many aspects of the economic growth process: (i) the role of “competition and market
structure”; (ii) “firm dynamics”; (iii) the nexus between “growth and development” with the role
of institutions; (iv) the relationship between growth process and “long-term technological
waves”. This article will relate to the fourth aspect where the growth of digital transformation
economy results from innovation via the investment in human capital.

The main idea runs as follows. The research considers an overlapping generation model with
homogeneous economic agents. The agents live in two periods: Young agent is denoted by date t,
Old agent by date t+1. Agents work when young with inelastic working time. Young agents
make decision on consumption and investment in physical capital and consume what they get
from savings when old. Besides, this study is also in line with the model of Barro [9], where the
fund of public investment in human capital for the economic growth of digital transformation
economy financed by collecting taxes from labor and capital income.

The main finding is that by increasing the fraction of public investment in enhancing the
efficiency of workers via enhancing the economic growth of digital transformation economy.
Another is that two effects of taxation are noteworthy: (i) taxes reduces households' income,
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lowering their investment in physical capital, which has a negative impact on output; (ii) taxation
raises the public spending on human capital, thus enhancing the efficiency of labor capacity,
consequently, increasing economic growth in digital transformation economy.

The remainder of the paper proceeds as follows. Section 2 shows the research methodology.
Section 3 is the results and discussion by indicating the balance of growth path finding and the
fiscal policy placed into overlapping generations economy. Section 4 is the conclusion.

2. Research methodology

This study considers an economy with overlapping generations model where at each time t,
the population of the newborn cohort is N,. The demographic growth rate is assumed to be a

N
constant n=—* and n>1.
t
This model allows for physical and human capital accumulation. It turns out that young agents
work and spend their labor income on consumption and investment in physical capital
accumulation. Old agents do not work but only consume.

2.1. Production

In each period, a representative firm uses physical capital and labor to maximize profit. The
economy's technology is launched by the Cobb-Douglas production function:
F(K,, L) =AK?L ™, where the share of o is between zero and one;K, and L, are
respectively the demand of firm for capital and labor. A is the productivity.

A representative firm chooses K, and L, to maximize its profit

max {[AK{ L “1-R K, —wL} (1)

At optimum, the prices of capital and labor of the economy are
w, = (1-a) AKL” 2)
R=a AKta—l L%a (3)

2.2. Consumers

Suppose that N, new borns at each date t, with N, =nN, ;, n>1. Each individual maximizes

her intertemporal utility with the function Inc,  + gInd under the following constraints

it+17
C, +S <(-7)wh,

d; <(@-7)R.s,

where c,, d,,, are respectively consumption of an individual when young and old; s, is her
saving for investment in capital, h, is her labor supply when young. 7, 7, are respectively the

constant taxation rates on labor income and capital returns.
Lemma 2.1. For each agent, the economy yields

1
G :ﬁ(l_f)vvth[’ 4
_B 4
5=t 5 A=t ©)
dt+1 = (1_Tk)Rt+1St' (6)
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Proof.

The Lagrange equation is given by

In Ct +IB In dt+1 _Zt (Ct + St - (1_T)V\’tht) — (dt+1 - (1_ Tk)Rt+lSt) .
From first order conditions, we have

1

o

Y:j
dt+l

A =@—17,)R 24, Which leads to

= Hs

A _ diy = (1-7,)R,,,. Moreover, the budget constraints are now binding, thus
L P

d,,, = @—7,)R ,S,, and then Sc, =s,.

Since ¢, +s, =(1—7)wh,, one has%st +5s, = (L—7)w;h,, which implies

B
1+ 8

St = (l_T)Vvth[! Ct :%(l—T)VVtht,and dt+1 = (1_Tk)Rt+1St'

+/

Market clearing conditions are as follows:
- In the physical capital market:

K = NS, 7)

L, =Nh (8)

Then the equilibrium in all market is AK”L; = N,c, + N,s, + N, ,d, + G, , where the total
collected tax is expressed:

- In the labor market:

G, =rwhN, +7,Rs ;N (9)

2.3. Public investment in human capital for digital transformation economy

This subsection illustrates the mechanism the fund of public investment in human capital for
the economic growth of digital transformation economy is financed by collecting taxes from
labor and capital income.

If we denote the physical capital per capita, k, = K, / N, ; the output per capita, y, =Y,/ N,, with

Y, = AK/” L5 “and the government spending per capita in human capital, g, =G, / N, , then we have

s, =nk,,,, (10)
wh =1-a)y,, (11)
Rtkt =ay;, (12)
9, =[ar +(1-a)7ly,. (13)

Also, the education process for the accumulation of human capital in digital transformation
economy is supposed to be governed by

h., =Bg/h™ +(1-5)h (14)
In technical equation (14), h,,, and h, are human capital in digital transformation economy at

date t+1 and date t, respectively; o is the depreciation of human capital accumulation; and B
is the parameter or productivity or quality of human capital accumulation.
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Definition 2.1. An equilibrium is a positive sequence (W,,c,,d,;,L,,K,,G,) satisfying the
equations from (2) to (10).
2.4. Equilibrium system

Equation (5) becomes

ﬂ S a-a-ay, (15)

t+1
or equivalently
k. =2 o)) A (16)

Equations (13) — (16) will form the equmbrlum system.
3. Results and discussion
3.1. Balance growth path (BGP) finding

Proposition 3.1 (global dynamics)
i) There exists a unique equilibrium. In the equilibrium, the global dynamic system is given by

Kia _ Mg

kR

i) The growth rate of the economy p is given by p = C¢™ [1//(7, rk)],where
y(z7,5) =[1-0)1- )] [A-a)r +ar, ],

1_7(1 a
C — Ai B 4 i .
n“ 1+ 4
Proof.

i) The equilibrium system is given by (2) - (10). Also, according to (13) - (14) and we have
the result to prove.

kt+l ht

ii) Suppose ~h " = p, then from (14) givesh, = ( B )7gt
t

Combining (13) and (15) we get 9, =n 1+p 1 [A—a)r +az, Ik .
£ A-—)l—a)
Then, combining the two equations above, we have
B B 21+ 1
=" s amoa—o
Combining (15) and the latter equation, we receive

l-o

B Loy B 7 [1+4 1 B e
nkt+1—71+,8(1 7)A—a)An~ k! [p—1+5) { Vv (1—2')(1—a)[(1 a)r+ark]} Kis

1

[A-x)r +ar k.,

-

n=An"* [p ?+5j7 [1fﬂ A-)A-)[QA—x)z + ark:| - P

r“(o— 1+é); fAn*"‘B 2 |: s (1—2')(1—0!)}“[(l—a)z'+ark]1’“
1+ 4
Next, taking the logarithm in two sides of the equation above, we get
alnp+1_—aln(p—l+5) In A— 0{|nn+1 InB+a|n[iﬂa] +alnl-7)+(1-a)In[l-a)r +az,]
/4 7
w(z7)
#(p)
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Obviously, 4 (p)=%+
ye,

p=¢"{w(n)]

1_70‘;>0. The function ¢ is strictly increasing, hence
Y

p—1+0

3.2. Fiscal policy
Lemma 3.1.

2

l-« 0 .

1.1f 7, > (—j thena—¢ <0, V. It turns out that when the government levies too much
a T

tax on capital return, the economy growth rate, o is decreasing in 7 .

— 2 2
2.1f 7, <(l_aj then %20 if r=01-a)— e . =7 (7).
a or 1

Proof.
See Tran [17].

Proposition 3.2.

2

With given by z, , if the optimal tax on labor income is given by 7" (z,) =1— o — «

7, then

the economy growth rate attains its maximum value atz .
Proof.
See Tran [17].

. 1-
Assumption 3.1. T
a

Proposition 3.3.

If the ratio of taxes to GDP increases (decreases) 1 percent then the economy growth rate
. 1
increases (decreases) — percent.
a

Proof.
See Tran [17].

4. Conclusion

This research considers an economy with physical and human capital accumulation where the
laborers of the economy are perfect substitutes in production progress, and the engine of
endogenous growth is public investment in human capital from the government tax revenue. The
contribution shows that some tax policies are profitable for economic growth in a digital
transformation economy. In particular, there is room for human capital investment that is increasing
labor’s capacity by improving the efficiency of unskilled workers without harming economic
growth, consequently increasing economic growth in the digital transformation economy.
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