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Abstract

Objectives: This paper aims to identify the factors influencing agricultural productivity which is measured by the real gross
value added in agriculture and provide suggestion. Specifically, how Agricultural Land Area, Employment in Agriculture,
Government Expenditure on Agriculture, Agriculture Raw Material Export, and Electric Consumption per Capita affects
Real Gross Value Added. Taking account, the agricultural production function of the three basic factors of production -
land, labor and capital together with the raw material export and electric consumption. Methods/Statistical Analysis:
The Philippine Agriculture is at risk causing poverty and employment, as reported year 2013, compared to how it boosts
the economy decades ago. Through multiple regression analysis, the relationship between factors Agricultural Land
Area, Employment in Agriculture, Government Expenditure on Agriculture, Agriculture Raw Material Export, and Electric
Consumption per Capita and Real Gross Value Added has been established. Pearson Correlation test was used to check to
what is the relationship between the Agricultural Gross Value Added and the independent variables. Since the data available
for land area is in percent of the total land area, the data for Agricultural Land Area were converted into square kilometres
to attain best result. The data always went through Test of Individual Significance, Granger-Causality Test and Paired-T
Test. Findings: The dependent variables Agricultural Land Area, Employment, Government Expenditure on Agriculture,
Agriculture Raw Material Export, Electric Consumption per Capita have p-values of 0.0008, 0.0014, 0.0042, 0.0000, and
0.0002, respectively. Hence, the individual factors stated were found to contribute significantly to the Agriculture Real
Gross Value Added. The correlation of coefficient of Agricultural Land Area, Employment, Government Expenditure on
Agriculture, and Electric Consumption per Capita show a strong positive correlation to Real Gross Value Added, whilst, the
correlation coefficient of Agricultural Raw Material Export implies a strong negative correlation. In line with the existing
values about production, an additional unit for inputs would create an additional output. The conversion of agriculture
lands into industrial and commercial space, and the likes, greatly affect in the decrease of agricultural production. The
more agriculture raw materials Philippines would export, obviously, the lesser production. But, what if Philippines lack the
ability to turn those raw materials into a new product? And, it is better to export it to generate an income. Then, it would be
great if Philippines will also invest in agriculture raw materials processing. Application/Improvements: Real Gross Value
Added contributes to Gross Domestic Product, which is a measurement of how well an economy of a certain country is. In
other words, it affects the economy as a whole. Today’s Philippine administration has been promoting boost in agriculture.
In line with this paper’s findings, the government pours sufficient financial support in Agriculture sector to address its
needs. This paper will be more useful if it the data available would be up-to-date, since, data availability depends on the
scheduling of census and funds as well.
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1. Introduction

Most of the developing countries got its biggest share on
the Gross Domestic Product (GDP) from the agriculture
sector. Knowing that the Philippines is both an agricul-
tural and a developing country, its entire agriculture sec-
tor accounts for about 10 percent of total GDP according
to the Bureau of Agricultural Statistics as of 2013. As
of 2013, the current state of Philippine agriculture is at
risk causing poverty and unemployment. Approximately
60 percent of the total population relies on income and
employment from agriculture with a very low produc-
tivity that results to a low income among farmers. From
1990-2004 the agriculture shares to GDP went down
to less than 15 percent from 21 percent in the previous
decades. And in 2013, it continued to a downward trend
to 10 percent. The Philippine annual growth rate in agri-
culture (value added) has been marked at 2.5 percent,
from 1992-2003. Over the period of 2011 and 2013, agri-
culture Gross Value Added (GVA) average annual rate
increased at 2.05 percent'.

Many factors can affect the agricultural productivity
which may include the land, labor and capital. Several
decades ago, the country’s economy and employment have
been dependent on agriculture. Thirty-two percent of the
Filipino workforce was engaged in agricultural-related in
2013. As the population is arithmetically increasing, the
land suited for agriculture has declined; water availability
became scarce, too. On the other hand, the capital that
includes technologies, seeds, fertilizers and other invest-
ments that are useful for the production in agriculture
declined also. The production of an output in agriculture
may increase depending on the inputs that are available
which leads to additional gross value added. GVA is an
indicator of the gross domestic product. Compared to
1970s and early 1990s, many Filipinos are still inclined
to agricultural activities but it’s percent share to GDP
declines, due to many factors. This paper sought to know
the factors that affect the agricultural productivity, spe-
cifically how Agricultural Land Area, Employment,
Government Expenditure on Agriculture, Agriculture
Raw Material Export, and Electric Consumption per
Capita may affect agriculture gross value added.

2. Method

E-views and SPSS were used to come up with more
accurate and reliable results. For this study to be useful,
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the researchers conducted different statistical tests to
know the significant influence of the independent vari-
ables such as Agricultural Land Area, Employment,
Government Expenditure on Agriculture, Agriculture
Raw Material Export, Electric Consumption per Capita,
and Agriculture Gross Value Added.

Since the data for agricultural land area are available
in percent of the total land area, the researchers converted
it into square kilometers. The researchers looked for the
total land area of the Philippines and came up with the
following formula to convert the given data into square
kilometer:

ALA % o
100

TLA

Where:
ALA % = agricultural land area in percent of total land
area

TLA = Total land area of the Philippines

To study if there is a relationship between the
Agricultural Gross Value Added and the independent
variables, the Pearson Correlation Test was used:

n(2xy)—(2x)(Xy)
JnEx = (Ex)1nEy* - (Zy)]

The value for r with range from -1 to 1. -1 would indicate
a perfect inverse correlation between the variables. The
value of 0 indicates no relationship between the variables
and a value of 1 means a perfect correlation between the
variables®.

To establish the relationship between the Agricultural
Gross Value Added and the different factors that affects it,
the researchers used multiple linear regressions through
matrices.

For simple linear regression, meaning one predictor,
the model is:

y=Po+fx +Bx,+Bx,+...+Bx, +e,

Where:

y = dependent variable

x, = independent variable,i=1,2,3,4,5...n
B, = Constant

B, = Regression Coefficient, i = 1,2,3,4,5

e, = Stochastic Disturbance Term
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This requires building up our symbols into vectors.
Y,

1

Y.

2

Thus, v =|Y,

nxl

Y

n

captures the entire dependent variable in a single symbol.
The “n x 1” part of the notation is just a shape reminder.
These get dropped once the context is clear.

For simple linear regression, we will capture the inde-
pendent variable through this n x 2 matrix:

The coefficient vector will be B, :[E[’] and the noise
1

€

€,

vector willbe ¢, =| &,

€

n

The simple linear regression model is written then as
Yxl = anZBle +8n><1 °

n

In the multiple regression case, we have

1 'xll le 'xll(
l x21 x22 'xZK l30
1 x31 x32 xSK Bl
anp — 1 x41 'x42 'x4K and BPXI — BZ
l xSl x52 xSK B3
1 xél x62 x7K :
. . . . ﬁK
1 'xnl ‘xn2 o an

The detail shown here is to suggest that is a tall, skinny
matrix. We formally require In most applications, is
much, much larger than .

The multiple regression model is now X, B, +¢,.»
and this is shorthand for
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Y1 ﬂo +ﬂ1x11 +ﬂzx12 +ﬂ3x13 +"'+ﬂKx1K +g
Yz ﬂo +/81x21 +iBzxzz +ﬁ3x23 +"'+ﬂK'x2K +&,

Ys = ﬂo + ﬂlxsl + ﬂzxn + ﬂ3x33 +..t IBKx3K +é&

Y:’l ﬁ0+ﬂ1xnl+ﬂ2xn2+ﬂ3xn3+"'+ﬂl<xnl<+8n

The model form Y=X S+¢ is thus completely general’.
The researchers used Chow-Breakpoint test to know
the structural or parameter stability of regression model
and to test whether the external factors affect the param-
eter. It is not right to reject the null hypothesis of param-
eter stability if the computed F-value does not exceed the
F-critical value at the chosen level of significance.”

__(RSS, —RSS, / k
RSS,, /(n1 +n,— Zk) [k (m +1,-24)]

Correlation does not necessarily imply causation in any
meaningful sense of that word. The researcher made use
of Granger Causality to investigate causality between
two variables in this time series analysis, thus, determine
whether time series is useful for forecasting.

The Granger 1969 approach to the question of
whether causes is to see how much of the current can be
explained by the past values of and then to see whether
adding lagged values of can improve the explanation. is
said to be Granger-caused by if helps in the prediction
of , or equivalently if the coefficient in the lagged ’s are
statistically significant.

y =0, oy, ...ty HBx, . +Px +E,

X, =, tox,  +...tax, By +.. Byt

The reported F-Statistics are the Wald statistics for the
joint hypothesis:

B,=B,=...=B,=0

for each equation. The null hypothesis is that x does not
Granger-cause y in the first regression that y does not
Granger-cause x in the second regression.

The Paired-Samples T Test procedure compares the
means of two variables for a single group. The procedure
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computes the differences between values of the two vari-
ables for each case and tests whether the average differs
from 0. Observations for each pair should be made under
the same conditions. The mean differences should be nor-
mally distributed. Variances of each variable can be equal
or unequal. Paired T test is based on differences between
the values of each pair, which is one subtracted from the
other. It shows the ratio of the sum of the differences of
each pair to the square root of n times the sum of the
differences squared minus the sum of the squared differ-
ences, all overn - 1°.

o 27
JW ) ()

n—1

3. Results and Discussions
3.1 Trend and Behavior of the Variables
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Figure 1. Real gross value added.

Graph shows the actual value of Agriculture Real Gross
Value Added from 1980 to 2013. Over the 34-year period,
there were minimal fluctuations in the growth of agricul-
ture gross value added. The years 1980 to 1982 showed a
little growth and started decline from year 1983 to 1985.
Recovery took place from 1986 to 1997, then dropped
again in 1998 and recovered in 1999 - the biggest growth
in the trend, up to 2008. After these years, it started to
decline in 2009 to 2011 - the utmost weakening, and
making progress in 2012 and 2013. The trend is upward
sloping with an average growth of 0.012 percent in the
34-year period.
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After a slight increase from 1981 to 1982, GVA started
to decline from 1983 to 1985. This was the year of Martial
Law, wherein the country faced so many economic prob-
lems. Marcos’ imposed crony capitalism and economic
cartels in the coconut and sugar industries. The money
that was supposed to be used for fertilizer and to be lent
to small farmers, was instead lent to Marcos’ friends to set
up business. Recovery took place during Aquino’s admin-
istration through restoring market-oriented economy
and abolished cartels and crony capitalism by breaking
up the fertilizer cartel and bidding out fertilizer grants
to private sectors. In 1997 and 1998, the Philippines was
affected by Asian Financial Crisis. The economy was hit
by currency devaluation causing business to shut down
and a decline in importation whilst a negative growth in
1998 was due to severe drought. But, the Real Gross Value
Added recovered in 1999. This was due to the gradual
recovery of agricultural production from the devastation
caused by El Nifio.
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‘ — Agricultural Land Area (In million square km) ‘

Figure 2. Agricultural land area.

Figure 3 shows the agricultural land area in the Philippines
from 1980 to 2013 In three decades of observation in agri-
cultural land, there are few declines during each decade.
The largest decline in annual growth was in 1998 and
2005 followed by 2002 and 2010. There is more positive
growth shown in agricultural land during 1981 to 1987-
this was the largest growth. And the growth in every year
is almost consistent.

In the late 1980s, nearly 8 million hectares--over 25
percent of total land--were under cultivation, 4.5 million
hectares in field crops, and 3.2 million hectares in tree
crops. Growth in agricultural output had to come largely
from multi-cropping and increasing yields. In 1982 the
Agricultural Land Area increases that much because the
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total territorial water area increased from 1.6 million
hectares to 2.2 million hectares. In 1988 double-cropping
and intercropping resulted in 13.4 million hectares of
harvested area, a total that was considerably greater than
the area under cultivation.

Over a period of ten years ending in 1996, the propor-
tion of small farms had been expanding. The Philippine
Agrarian Reform Council Secretariat reported that the
government had acquired and distributed about 4.1 mil-
lion hectares of agricultural lands to agrarian reform
beneficiaries. Under this Program implementing the com-
prehensive agrarian reform law, a farm household cannot
own a farm larger than five hectares. And so, in 1998, the
agricultural land area declined by 0.09. In 2000s there
shown minimal fluctuations on agricultural land area;
continues drop is seen in the year 2001 and 2002 by 0.02
percent in each year and then in 2003 and 2004 it rose up
again by an average of 0.07 percent. In 2005 it decreased
by 0.04 percent. Starting in 2006 the growth has become
almost consistent except in 2010 which decreased by 0.02
percent; declination in agricultural area throughout this
period was caused by typhoons, floods, and droughts.
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‘ —— Government Expenditure on Agriculture ‘

Figure 3. Government expenditure on agriculture.

The graph above shows the actual value of government
expenditure in Philippine agriculture from 1980 to 2013.
The growth has been increasing throughout the 34 years.
Some declines are noticed in 1983, 1984, 1986, 1993 and
1998. Several drop are also visible in the years 2002, 2004,
2006 and 2009. The largest decline in government expen-
diture in agriculture was in 2011, while the largest growth
was in 1987.

During Marcos’ administration government financed
its spending from foreign debt. In 1983, there were a high
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price of oil and slowdown in economic activities. The
government was forced to borrow from International
Monetary Fund. Furthermore, it was ordered by Marcos
to cut the government spending and finance livelihood
programs. There happened to be the so-called “flight of
capital” and Philippines is heavily in debt during 1986.
The government also employed measures to reduce over-
all government expenditures to reduce deficits. There was
a sudden drop in government expenditure in 1998 which
was due to Asian Financial Crisis. From 1999 to 2001,
Estradafocused on agriculture. He implemented Executive
Order 151, Farmer’s Trust Fund, which allowed the volun-
tary consolidation of small farm operation into medium
and large scale integrated enterprise that can access
long-term capital. Also, he launched the Magkabalikat
Para sa Kaunlarang Agraryo or MAGKASAKA and
Agrikulturang Maka Masa. Futhermore, in 1999, a huge
fund was allocated to Agricultural Programs. During
2002 to 2011, the government spending has been in debt
payments, wages and salaries of employee, and subsidies
to local government units. This mean that the budget
become so lopsided. In 2011, a big drop in the growth
rate of government expenditure was visible. The alloca-
tion of fund for agriculture ranked 5. The government
reduced the allocation for inputs subsidies such as seeds,
fertilizer, farm implements, and biologics for the produc-
tion of crops, livestock. And, in 2012 and 2013 Aquino
allotted much greater fund for agriculture compared to
the previous administration.
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Figure 4. Employment on agriculture.

Figure 5, shows the employment on agriculture in the
Philippines from 1980 to 2013. Simple annual growth is
used. In three decades of observation in employment on
agriculture, there are several declines during each decade.
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The largest decline in annual growth was in 1999 to 2000
followed by 1983 to 1985. But there was positive growth
shown by employment during 1991 to 1994; this was the
largest growth followed by the growth of 2001 to 2008.

The 1982, Martial Law takes place despite government
efforts to pump-prime the economy to increase income
and encourage spending unemployment and under-
employment grew. And in 1988, unemployment rate of
8.3 percent (12.3 percent in urban areas) peaked at 11.4
percent in early 1989, and the underemployment rate,
particularly acute for poor, less-educated, and elderly
people, was approximately twice that of unemployment.
About 470,000 Filipinos left the country to work abroad
in contract jobs or as merchant seamen and resulted for
3.28 percent declines in employment. The decline in 1997
and 1998 annual growth in employment in Agriculture
was caused by Asian Financial Crisis. GDP growth fell to
about —0.6 percent in 1998 from 5.2 percent in 1997, but
recovered to 3.4 percent by 1999. It also resulted to the
shutdown of some businesses, a decline in importation, a
rising unemployment rate and an unstable financial sec-
tor. In 1998 decrease in employment on agriculture was
caused by serious drought of lands that caused the unem-
ployment of farmers. And since 2001 to 2009 employment
on agriculture growth became stable in increasing with
an average annual growth rate of 1.9 percent; the trend
becomes upwardly sloping, 2010 to 2013 experienced
high unemployment rate except in 2011 which increased
by 2.6 percent.

—
1980 1985 1990 1995 2000 2005 2010 201€

‘ —— Agriculture Raw Material Export ‘
Figure 5. Agriculture raw material export.
Graph shows the Agriculture Raw Material Export in the

Philippines from 1980 to 2013. In three decades of obser-
vation in Agriculture Raw Material Export, fluctuation
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is seen. A big decline is seen in year 1980-1981 but in
year 1982 Philippines again increases its Agricultural
Raw Material Export. However, after the export increase
in 1982, a continuous decline is seen in later years. The
largest decline was in 1988 to 1999. The graph formed
a downhill line which indicates that Agricultural Raw
Material Export decreases as years go on.
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‘ —— Electric Consumption Per Capita ‘

Figure 6. Electric consumption per capita.

Graph shows the Electric Consumption per Capita in the
Philippines in 1980 to 2013. In three decades of obser-
vation in Electric Consumption per Capita, fluctuation
is seen. A big decline can be seen in year 1984-1985
but in year 1986 Philippines again increases its Electric
Consumption per Capita. However, after a continuous
increase in 1986-1989 the Electric Consumption per
Capita again dropped until 1993, and gradually increases
in later years. As the graph shows, over the past 34 years
this indicator reached a maximum value of 692.06 in
2013 and a minimum value of 341.32 in 1984. The graph
formed an uphill line which indicates that the Electric
Consumption per Capita increases as the years go on.

3.2 Test of Individual Significance Result

Table 1.  Test of significance result

Var |R P Decision Rule Xftl;elz)lre tation
X, 0.941 | 0.0008 | Reject H, Significant
X, 10.702 |0.0042 | Reject H Significant
X, 0.832 0.0014 | Reject H, Significant
X, -0.900 | 0.0000 | Reject H; Significant
X, 0.886 | 0.0002 | Reject H, Significant
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The dependent variables Agricultural Land Area, 14.5

Employment, Government Expenditure on Agriculture, 14.0 -
Agriculture Raw Material Export, Electric Consumption 13.5 -
per Capita have p-values of 0.0008, 0.0014, 0.0042, 0.0000, 13.0 |
and 0.0002, respectively. Since, p-values of each variables -~ 125

is less than the level of significance 0.01 we reject the null 12.0
that there is no significant relationship between each
variables and the dependent variable Agriculture Real
Gross Value Added. Therefore, Agricultural Land Area,

11.5 |

11.0 |

Employment, Government Expenditure on Agriculture, R
Agriculture Raw Material Export, Electric Consumption x2
per Capita are significantly related to Agriculture Real 14.5
Gross Value Added. 14.0 s
The Pearson Correlation that is used to identify the 135 g
relationship of Real Gross Value Added and the inde- 150 ] g
pendent variables states that the Agricultural Land Area,
Employment, Government Expenditure on Agriculture, > 1299 s
Agriculture Raw Material Export, Electric Consumption 12.0 4 :
per Capita have correlation coefficients of 0.702, 0.941, 11.5 ’
0.832, -0.900, and 0.886, respectively, with a p-value of 11.0 4 ’
0.00 which is less than the 1 percent level of significance. 105 -
The correlation of coeflicient of Agricultural Land Area, 19 20 21 22 23 24 25 26 27
Employment, Government Expenditure on Agriculture, x3
and Electric Consumption per Capita show a strong posi- 14.5
tive correlation to Real Gross Value Added. It shows that 14.0
70.2 percent of the variation in Real Gross Value Added 135
is explained by Agricultural Land Area, 94.1 percent for 150
Employment, 83.2 percent for Government expenditure,
and 88.6 percent for Electric consumption per capita. On = 125
the other hand, the correlation coefficient of Agricultural 12.04
Raw Material Export implies a strong negative correlation 1.5
with Real Gross Value Added. It shows that 90 percent of 11.0
the variation in Real Gross Value Added is explained by 10.5 ‘ ‘ ‘ ‘ ‘ ‘
Agricultural Raw Material Export. °c . oz 8 4 5 6 7
x4
14.5
14.5 -
14.0 |
14.0 4
13.5
13.5 4
13.0 1 13.0 4
> 125 » 125
12.0 | 12.0 4
11.5 | 11.5 4 .
1.0]% moy o
10.5 T T T
10.5 : : : : 300 400 500 600 700
0 20,000 40,000 60,000 80,000 100,000 o
x1 Figure 7. Scatterplots.
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3.3 Regression Matrix and the Mathematical
Model

34 966400  367.59700000 86171630
966400 9.33929E +11 11200036.69 2.51246E +12
367.597 11200036.69 135127.5544 935939152.7

86171630 2.51246E +12 935939152.7 7.42555E +15
71.599  882866.1761 717.5741005 7.79453E +11

15681.8385 552263319.5 6.31243E + 243.04995E +17

71.59900000 15681.838500 || 8.028 | [ 434.7056 |

882866.1761 552263319.5 || 0.00000554 | | 420099491.8

882866.1761 6.31243E+24 ||  0.195 4728.624091

7.79453E +113.04995E +17 0.739 1105396840
5126.532387 8.75982E +17 —-0.147 861.6621603
8.75982E +17 245920058.8 0.001995 203692.9111

Iny=8.028+0.00000554x, +0.195x, +0.739x,
~0.147x, +0.001995x + e,

Where:
Iny = Agricultural Gross Value Added

x,= Government Expenditure

x, = Employment

x, = Agricultural Land Area

x, = agriculture raw material export

x, = electric consumption per capita

B, = Constant

B, = Regression Coeflicient, i = 1,2,3,4,5

e, = Stochastic Disturbance Term

Table 2. Regression result

Decision | Verbal
Var | pvalue | Parameter | p . Interpretation
X, 0.0008 | 0.00000554 | Reject H | Significant
X, ]0.0042 |0.195 Reject H) | Significant
X, 0.0014 |0.739 Reject H) | Significant
X, |0.0000 |-0.147 Reject H | Significant
X, 0.0002 | 0.001995 Reject H; | Significant

The researchers made the model in log-lin form. By this
model, the researchers can measure the agricultural
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productivity contributed by the independent variables
which are GEA, ALA, EA, ARME and ECPC. The coef-
ficients in this log-lin model (semilog model) with slope
coefficient measures the constant absolute change in Y
for a given proportional or relative change in the value
of the regressor. In other words, the coefficient is the esti-
mated percent change in the dependent variable for a unit
change in the independent variables.

The final regression result with five (5) explanatory
variables and 34 observations shows that Agricultural
Land Area, Employment, Government Expenditure on
Agriculture, Agriculture Raw Material Export, Electric
Consumption per Capita are significantly related to
Agricultural Gross Value Added having t-values of 3.737,
3.575, 3.114, 6.991 and 4.266, respectively, which are
greater than the critical t-value of 2.467, with 28 degrees
of freedom at 0.01 level of significance. Therefore, the
explanatory variables such as Agricultural Land Area,
Employment, Government Expenditure, Agriculture Raw
Material Export, Electric Consumption per Capita have
significant effect on Agriculture Gross Value Added when
taken individually.

The Agricultural Land Area has a coefficient of 0.739
which shows that a million square kilometer increase in
the agricultural land area would trigger 0.739 percent
increase in GVA. Employment has a coefficient of 0.195
which implies that for every million person employed
in agriculture would lead to 0.195 percent increase in
GVA. Government Expenditure has a coefficient of
0.00000554 implies that for every million-peso increase
in government expenditure on agriculture would trig-
ger 0.00000554 percent increase in GVA. Agriculture
Raw Material Export has a coeflicient of -0.147 which
implies that for every unit percent increase merchandise
of Agriculture raw material would lead to 0.147 percent
decrease in Gross Value Added. Electric Consumption
per Capita has coefficient of 0.0019 which implies that in
every kilo-watt-hour increase in Electric Consumption
per Capita would trigger to 0.0019 percent increase in
Gross Value Added.

The Chow-Breakpoint test obtained a computed
F-value of 2.79 which is below the f-critical value of
3.76 at 0.01 level of significance with 6 and 22 degrees
of freedom. Therefore, the model can be used for fore-
casting.
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3.4 Actual Vs. Predicted
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Figure 8. Actual Vs. predicted value.

Shown in Figure 9 is a scatterplot projecting the pre-
dicted values being compared to the actual values of y.
It implies a good fit; the points are close to the fitted line.
Predicted values are close to the values of actual values of
y. Therefore, r-squared is high enough implying goodness
of fit.

Table 3. Paired T- test result

p-value Decision

Actual - Predicted 1.000

Do not reject H|

Shown in Table 3 is the paired test result comparing means
of actual and predicted values of y. The p-value reflects
1.000 which is greater than the level of significance 0.01.
Thus, the null hypothesis that there is no statistically sig-
nificant difference between the means of Actual values
versus predicted holds true. In other words, the difference
between the two is equal to zero. Moreover, the result
shows that both groups have approximately equal vari-
ances.

3.5 Causation

Table 4. Pairwise granger causality tests

Null Hypothesis: p-value | Decision

X, does not Granger Cause Y | 0.320 | Fail to Reject Null
Y does not Granger Cause X, | 0.816 | Fail to Reject Null
X, does not Granger Cause Y | 0.015 | Fail to Reject Null
Y does not Granger Cause X, | 0.009 | Reject the Null

X, does not Granger Cause Y | 0.013 Fail to Reject Null
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Y does not Granger Cause X, | 0.032 Fail to Reject Null
X, does not Granger Cause Y | 0.096 | Fail to Reject Null
Y does not Granger Cause X, | 0.244 | Fail to Reject Null
X, does not Granger Cause Y | 0.001 Reject the Null

Y does not Granger Cause X, | 0.710 | Fail to Reject Null

As shown in Table 4, Government Expenditure does not
Granger cause Real Gross Value Added and vice versa.
Therefore, Government Expenditure cannot be used
for forecasting the future values of Gross Value Added.
Same case with Electric Consumption per capita and
Real Gross Value Added; and; Agriculture Raw Material
Export and Real Gross Value Added, and, vice versa. On
the other hand, we fail to reject the null hypothesis stat-
ing “Employment in Agriculture does not Granger-cause
Real Gross Value Added”, but we do reject “Real Gross
Value Added does not Granger-Cause Employment”
Thus, it appears that Granger causality runs one-way
from Real Gross Value Added to Employment and not
the other way around. Moreover, we do reject the null
hypothesis “Agriculture Land Area does not Granger
Cause Real Gross Value Added”, but, fail to reject “Real
Gross Value Added does not Granger Cause Agriculture
Land Area”. Therefore, Granger causality runs one-way
from Agriculture Land Area to Real Gross Value Added,
and, not the other way around.

4. Conclusions

The t-values of all independent variables exceed the t-criti-
calvalueat0.01level of significance. Thatis, the explanatory
variables such as Agricultural Land Area, Employment,
Government Expenditure on Agriculture, Agriculture
Raw Material Export, Electric per Consumption per
Capita have significant effects to Agriculture Real Gross
Value Added when taken individually. Additionally, the
f-statistic exceeds the F-critical value at 0.01 significance
level. This implies that the explanatory variables such
as Agricultural Land Area, Employment, Government
Expenditure on Agriculture, Agriculture Raw Material
Export, Electric per Consumption per Capita have sig-
nificant effect to Agriculture Real Gross Value Added
when taken collectively. The adjusted R-squared tells
that 98.53 percent of the time, the Agricultural Land
Area, Employment, Government Expenditure on
Agriculture, Agriculture Raw Material Export, Electric
per Consumption per Capita will explain the variation in
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Agriculture Real Gross Value Added. Using the Ramsey
RESET, there is no specification error in the model used
and can be used for policy recommendation.

Testing the Chow-Breakpoint, the parameters are sta-

ble and can be used for forecasting.
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