
1. Introduction

to define a priority industry for investments

takes an important role in establishing short- and

long-term economic strategies. over the past few

years, many regions in Vietnam in particular and

Ñaø naüng city in general have paid a great deal of

attention to identification of priority industries so

as to put forwards appropriate back-up policies.

Ñaø naüng city is considered as the technical cul-

tural economic hub of the central Vietnam and

Western Highlands. of its 2009 gross output, the

agriculture accounted for 3.56%, the industry made

up 43.26% and the service sector 53.18%. in the

time to come, the city will keep transforming its

economy with a greater stress on the service sec-

tor. nonetheless, measures employed to define pri-

ority industries are quite qualitative; and thus

research results, in many cases, are not convinc-

ing enough. 

the Dynamic cGe model allows studying

chronological impacts of exogenous elements (such

as ups and downs of capital flows) on the economic

growth of a country, territory or a certain region

based on the close bond among industries and eco-

nomic entities. theoretically speaking, all indus-

tries of a territory have a close relationship with

one another. the product of an industry may be

used as a factor input for others and vice versa.

therefore, the rapid growth of an industry will en-

tail an increase in the demand for products of

other industries, thereby stimulating the growth

of the economy as a whole. this growth of an in-

dustry, in its turn, will require more labor and

capital thereby affecting other industries when

sources of labor and capital are limited. besides,

consumer behaviors and saving strategies at serv-

ice of future investments also sharply affect the

economic growth in such both long and short run.
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in the dynamic cGe model, all of chain effect

shall be simulated and calculated so as to foresee

possible consequences via various scenarios.

by means of the Dynamic cGe model, this

study is to answer to the question of which indus-

try, under the currency economic structure, will

bring in the optimum growth for Ñaø naüng city in

the period 2011-2020?” Findings of the research

may contribute to policies on investment in Ñaø

naüng city in the time to come; and may be re-

ferred to by those who are interested in the appli-

cation of the cGe model into analyzing impacts

of Vietnam’s economic policies.

2. Basic structure of the dynamic CGE model

this part is to briefly summarize theoretical

fundamentals of the Dynamic cGe model. this

method simulates the economy of a country or a

region by means of econometric equations and the

support of computers. the theoretical fundamen-

tals of the model are based on studies by Dervis,

de melo, and robinson (1982), by Vargas,

schreiner et al. (1999), by Hosoe (2001), by chen

(2004), and by toaøn (2006). 

the Dynamic cGe model is split into three

equilibria as follows:  

a. The dynamic equilibria:

- Spending/savings of households

it is presupposed that households always max-

imize both the long- and short-run utility. they

always weigh up the allocation of income for con-

sumptions against savings for future use with a

view to maximizing the short-run utility at a cer-

tain period and the total present value of the gross

utility in the future. to achieve that, the optimiza-

tion problem for each household can be written as

follows:

Figure 1: The basic structure of the Dynamic CGE Model
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it asks for: 

Where, r is the positive parameter represent-

ing the discount rate of the inter-temporal utility,

m represents the utility at a time point,  Urt is the

average consumption per capita of each household

at the time t;  cPit  stands for the consumer price

index; cPirtUrt is the gross spending of an indi-

vidual in each group of households, Yrt and saVrt

are the gross income and savings per year of each

group of households, i*∙H_Debtrt represents the

annual interest payment for external loans (from

a foreign country or somewhere out of the sur-

veyed region) made by each group of households,

m(t) is the discount coefficient of value flow from

the time t in the future onto now, rt is the interest

rate at the time t.  

by solving [1], we will work out conditions for

households to divide their incomes into current

spending and savings for future as follows:

- Enterprises and investment

Households hold the entire capital of the econ-

omy. However, in order to facilitate the research,

it is presupposed that household investments are

detached from their spending and savings and ex-

ecuted through an independent investor. the in-

dependent investor, on the ground of current

economic conditions, defines an optimum amount

of investment at each certain point of time so as

to maximize the total present value of profits

earned from investments; and then distributes

such the earnings to the households. in each pe-

riod, the cumulative capital of each industry is de-

fined via differences between the amount of

investment within the period and the depreciation

level of this period. the investment problem can

be written as follows:

it asks for:

Kj,t+1 - Kjt = ijt - djKjt

Where, m(t) is the discount coefficient of the

cash flow,   Kjt is the cumulative capital of the in-

dustry j at the time t,  wkj represents the cost of

using capital, dj stands for the depreciation rate,

Ijt is the increase in assets within the period, Jjt

is the entire cost of investments within the period,

qjt is the shadow price of the present value, PIt is

the price of a basket of investments. by solving

[2], it is possible to define the optimal amount of

assets needed investing more in each period with

a view to maximizing the manufacturers’ profit in

the long run. the formula of identifying the opti-

mal amount of investment for each industry by

time is as follows:

- External debts

in the model, the external debts are employed

to make up for shortage in the investing capital

and determined by the differences between the

demand for the optimal investment in each pe-

riod and the total savings of households and the

state in the same period. the accumulative debt

at a certain period of the economy is calculated

as follows:

With , it is nec-

essary to borrow external capital for investment.

Vice versa, with ,

the surplus savings will be utilized to cover partly

external debts or investments. assume that the

debts of the economy are allocated to households

in accordance with their saving rate, we have the

following equation:

- The cumulative capital possessed by house-

holds

the economy comprises many groups of house-

holds; thus it is necessary to define the cumulative

capital of both the entire economy in certain peri-

ods and households (H_Kstockri) as well. this is

also a basic feature of the Dynamic cGe model,

that is, it includes many groups of households and

is an important ground for allocation of capital-

based incomes to households. in principle, the

total cumulative capital of all households must

equal to the cumulative capital of the economy of

a country as a whole.   
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in this model, the investing capital of the

whole economy is assumedly allocated to each

group of households on the basis of their saving

rate in the same period. the annual extra invest-

ing capital injected to each industry (ijt ) is allo-

cated to each group of households on the basis of

their saving rate in the period. thus, the cumula-

tive capital possessed by each group of household

is determined as follows:

b. The temporary equilibria:

the temporary equilibria express the opera-

tions and the relationships of five basic entities of

an economy, viz. enterprises, the government,

households, investing activities and the rest of the

world. such the relationship is shown in the Fig-

ure 2 below.

the model presupposes that the earnings from

work are allocated to each group of households at

a fixed rate. meanwhile, capital-based incomes are

distributed to groups of household on the ground

of their capital amount.

c. The long-term equilibria:

at each point, the equilibrium in supply and

demand must be maintained in all markets of

commodities, labor and forex. in a long run, the

economy of a country must reach its stability and

balance by satisfying the following equilibrium

conditions

- For investment: the annual investment cap-

ital flow must be sufficient to make up for fixed

assets depreciation and population rise 

IjT = (dj + n)KjT

- For the equity capital of each group of house-

holds: in long run, the share of equity capital held

by each group of household must be proportional

to its share of savings.

- regarding debt equilibrium: at the long-term

equilibrium, the total debt of an economy and that
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of each group of household must go up steadily,

meeting the following condition:  

- concerning the interest rate equilibrium: in

order to insure the long-run equilibrium, it is a

must to observe the condition

rT = r

3. Research results and discussions

the numerical database utilized in the para-

digm is the social accounting matrix (sam). sam

is a general balance sheet expressing the produc-

tion, distribution, trade, and consumption of all in-

dustries, economic entities and the government as

well within a year. in the study, a sam for 16 sec-

tors of Ñaø naüng municipal economy has been es-

tablished on the basis of the 2007 io table, the

2009 statistical Yearbook of Ñaø naüng city, and

other sources as well.

based on sam, it is possible to roughly analyze

some basic information concerning the structure

of industry in Ñaø naüng city in 2009. apparently,

manufacturing industry covers the greatest part

in the entire economy. in 2009 alone, this sector

did occupy 37.59% of the production value and

23.89% of gross output; its output for export and

domestic market also took up a substantial per-

centage in the total export value. next, the con-

struction was ranked just right after the

manufacturing industry and accounted for 15.86%

of the total production value and 12.36% of gross

output. transportation, warehousing, communica-

tion and trading also played an important role in

the economy. However, contributions of agricul-

ture, sea-farming, and other services just occupied

a humble part in the economy.

the relationship between industries of Ñaø

naüng city, i.e. the output of a sector is employed

as the input of the others and vice versa, is ex-

pressed in the table 2. let us take the year 2009

for example. the sector 1 (agriculture) sold

VnD330.41bn worth of its output to sectors in the

locality, in which around VnD69.29bn worth of its

output was traded back to this sector, around

VnD0.13bn worth of output for the forestry, and

etc. columns of the table 2 show the output value

DEBT
n
n

J SAV s T tr
1 1T j jT r rT

g
T

pR R= + - - -b ]l g# -7 A

Sector
Gross output Production value Medial utilization

Value % Value % Value %

Agriculture 342,051 1.39 607,009 1.16 264,958 0.96

Forestry 45,172 0.18 52,060 0.10 6,888 0.03

Sea-farming 576,402 2.34 928,674 1.78 352,272 1.28

Mining industry 107,418 0.44 171,030 0.33 63,612 0.23

Manufacturing industry 5,892,064 23.89 19,602,280 37.59 13,710,216 49.89

Public utility services 1,947,967 7.90 3,160,905 6.06 1,212,938 4.41

Construction 3,048,618 12.36 8,115,058 15.56 5,066,440 18.44

Trading 3,035,719 12.31 4,799,222 9.20 1,763,503 6.42

Hospitality industry 1,108,113 4.49 1,833,586 3.52 725,473 2.64

Transportation, warehousing, communica-
tion

3,406,890 13.81 5,729,722 10.99 2,322,832 8.45

Banking and finance 1,369,046 5.55 1,850,319 3.55 481,273 1.75

Science and technology 127,452 0.52 214,483 0.41 87,031 0.32

Assets trading and advisory service 729,170 2.96 1,067,137 2.05 337,967 1.23

State administration and national defense 329,878 1.34 608,256 1.17 278,378 1.01

Education and training 807,732 3.28 1,062,297 2.04 254,565 0.93

Other services 1,789,730 7.26 2,340,133 4.49 550,403 2.00

Total 24,663,422 100 52,142,171 100 27,478,749 100

Table 1: Shares of sector in Ñaø Naüng economy in 2009 (VND million)

Source: 2009 SAM of Ñaø Naüng City
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of each sector, which

was acquired for produc-

tion in 2009. For exam-

ple, the sector 1

(agriculture) acquired

around VnD264.96bn in

total from other sectors,

in which there were

VnD69.29bn worth of

output from the agricul-

ture itself, VnD1.67bn

worth of output from the

sector 2 (forestry), and

so on.  

by studying sectors

with great potential such

as manufacturing indus-

try, construction, ware-

housing and

transportation, commu-

nication, and trading, it

is possible to draw some

primary conclusions as

follows.

the output of manu-

facturing industry is the

essential input of other

economic sectors in Ñaø

naüng city. this can be

proven that it, in 2009,

provided with an output

of VnD15,168.74bn.  in

which, the demand of

the manufacturing sector

for its own products was

really tremendous,

equivalent to

VnD7,812.79bn. other

sectors like construction,

transportation and trad-

ing also have an enor-

mous need for outputs of

the manufacturing in-

dustry. besides, the

manufacturing industry,

in 2009, bought from

other sectors

VnD13,710.22bn worth

of raw materials and

services. it is predictable
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that the growth of the manufacturing industry

would entail the growth of other sectors. in the-

ory, such the chain reaction will last unlimitedly,

casting positive impacts on the economy if we are

aware of the most primary sector to be developed

properly.

based on the cGe model, the study will illus-

trate 16 scenarios of investment. the numerical

data for simulation is the 2009 sam table of Ñaø

naüng city. these scenarios aim at examining ef-

fects of investment on the total production value

and gross output of Ñaø naüng city over the period

2009-2020 if annual investment in a specific sector

(not in the remainder) increases regularly by

VnD1000bn; and other components are kept un-

changed. the simulation results will help answer

to the question of which sector should be privi-

leged in investment so as to maximize the eco-

nomic growth. 

according to presuppositions, it is apparent

that the scenario 5 (prioritizing the manufactur-

ing industry) generates the highest growth. the

total production value would, in 2020, increase by

15.11% (equaling VnD7,878.682bn) compared to

the year 2009. the next favorable one is the sce-

nario 7 – prioritizing the construction; which

would bring in a rise of 13.01% in 2020 (equaling

VnD6,783.696bn) compared to the year 2009. the

third one that we must count is trading, with the

increase in the total production value reaching

some VnD6,429.130bn, accounting for 12.33%.

the hospitality industry, although exposing its

great potentials, would not be able to push up the

economy (please refer to the scenario 9). the

analyses based on inter-sector balance sheet also

show that the relationship between hospitality in-

dustry and other fields within Ñaø naüng city is

kind of fragile. thus, according to the present

structure, the hospitality industry has not been

able to give a hand to the growth of other sectors.

the simulation results also figure out that to at-

tract investments in agriculture (scenario 1),

forestry (scenario 2), sea-farming (scenario 3), and

assets trading and advisory services will produce

the lowest increases in production value. 

Scenarios Preferentially-invested sector
Gross output Production value

Value % Value %

1 Agriculture 382.283 1.55 641.349 1.23

2 Forestry 500.667 2.03 1,308.768 2.51

3 Sea-farming 1,425.546 5.78 2,205.614 4.23

4 Mining industry 1,228.238 4.98 3,238.029 6.21

5 Manufacturing industry 3,445.480 13.97 7,878.682 15.11

6 Public utility services 2,034.732 8.25 5,381.072 10.32

7 Construction 1,891.684 7.67 6,783.696 13.01

8 Trading 3,603.326 14.61 6,429.130 12.33

9 Hospitality industry 2,054.463 8.33 5,756.496 11.04

10 Transportation, warehousing, communication 2,271.501 9.21 4,233.944 8.12

11 Banking and finance 1,696.843 6.88 4,129.660 7.92

12 Science and technology 1,013.667 4.11 2,716.607 5.21

13 Assets trading and advisory services 762.100 3.09 1,517.337 2.91

14 State administration and national defense 439.009 1.78 1,058.486 2.03

15 Education and training 1,287.431 5.22 2,179.543 4.18

16 Other services 707.840 2.87 1,673.764 3.21

Table 3: Compare the production value and gross output of Ñaø Naüng City in 2020 with those in 2009 based
on 16 different scenarios (VND billion)

Source: Results simulated from the model
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in term of gross output, if the trading sector

may attract investments, the Ñaø naüng gross out-

put would have a chance to grow quickly, around

VnD3,603.326bn in 2020 (equaling 14.61%) as

compared to the year 2009. the next is the man-

ufacturing industry, with the growth of 13.97% in

2020 (equaling VnD3,445.480bn) as compared to

the year 2009. the construction industry, although

having a tremendous contribution to the total pro-

duction value of Ñaø naüng city, would just account

for 7.67% in the municipal gross output. this is to

say, despite the fact that the construction industry

may create a lot of new jobs, it cannot bring in

much more added values as compared to other eco-

nomic fields. 

4. Conclusion

the dynamic cGe model may be employed to

identify sectors/fields that must be privileged in

investment so as to optimize the economic growth.

the simulation results have pointed out that the

manufacturing industry and the trading sector are

the most important in Ñaø naüng municipal econ-

omy. if we attract investments in these two fields,

there would be a favorable impact on the munici-

pal development in terms of production value and

gross output. For other sectors such as construc-

tion and hospitality industry, due to the fact that

they cannot set up a tight bond with others, their

impacts is unsubstantial. besides, this study, due

to limits in the numerical database, just analyzes

16 sectors comprehensively. thus, if there were a

detailed numerical database of each sector, the

model could analyze each separately so as to de-

termine the one with the greatest pervasivenessn
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Figure 1: The growth of production value under the effect of different scenarios
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