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Abstract : This study examines the direction of the
relationship between human capital and agriculture
where education and health are indicators of human
capital development in this study. For indicators of
agricultural development, we focus on agriculture
performance and employment in agriculture. This
study uses vector analysis to see the direction of the
relationship between education investment, health
investment, employment in agriculture and
agriculture performance. The data used is secondary
data with an annual period from 2000 to 2019. We
found that agricultural performance growth is not only
in line with investment in education and health. But
also, on employment in agriculture in Tanzania. This
shows that Tanzania has succeeded in investing in
education and health to improve agricultural
performance as well as indicating that by improving
human capital in Tanzania it increases employment,
especially in the agricultural sector..
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1 INTRODUCTION

Tanzania is in East Africa just below the equator, the
largest country on the continent. At 365,756 square miles,
it's twice the size of California. Tanzania has one of the
most unique landscapes you will ever experience.
Grasslands, forests, mountains, and rock formations make
up its diverse ecosystem. Thirty percent of Tanzania is
occupied by some of the largest and best national parks in
the world. They are home to 340 species of mammals and
over 1000 birds. No wonder Tanzania is a favorite for
safari lovers (Foley et al,2014 ; Frumence et al,2021).
Tanzania has the highest mountain in Africa. Mount
Kilimanjaro rises to 19,341 feet above sea level. It is
considered a "walkable" mountain. In other words, no
technical climbing skills are required to reach Uhuru
Point which is the peak. Even if you don't need ropes, ice
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picks, or belt pieces to get to the top; it is still a
challenging climb. Overcoming high disease is a test for
citizens of all levels (Noe,2014).

The goal of many developing countries is to improve
health in rural areas. Rural ambulances in countries like
Tanzania can make a difference, especially for frequent
deliveries. Most of the emergency transportation is done
for pregnant women. In this situation, access to health
care facilities with trained staff is a major need to
improve the safety of mothers and children during work.
Health is one of the important pillars in keeping the
Tanzanian population productive to build their country
(Verdeja et al.,2019 ; Cassidy et al., 2021) .

Many young people in Tanzania have few opportunities
and work on small plots, their own or those of foreigners.
To learn a profession, a high school diploma is required,
but for this reason, many families have a lack of money or
school is too far away. In addition, the vocational training
offers that exist for many are unaffordable and not
adapted to the local labor market. Agriculture is one of
the most important sectors in Tanzania. Millions of
Tanzanians are employed in the agricultural sector.
Regarding salary, it is still far from enough to live on.
Agriculture accounts for almost half of Tanzania's GDP.
Therefore, this sector is very important. Due to poor soil
quality and exports, there is not enough food to grow for
their own needs, leading to more hunger in Tanzania
(Delesalle,2021 ; Kerega,2019).

In Tanzania, there are public schools and courses to
develop human capital in Tanzania. In addition to
specialist skills, the young girls and boys in the course
also strengthen their social and self-skills. Because after
the school period where they had to learn mainly
externally, they now had to study, develop ideas,
communicate clearly and think together. Courses are also
about reliability, self-initiative, and self-confidence. For
those who are looking for work, must be convincing,
Those who want to be independent must be able to
market and sell their own products. Thus, young people
also learn entrepreneurial skills such as business
planning, marketing, or financial management. This is
how shortsightedness evokes an entrepreneurial spirit and
belief in a better future. Human capital development
through education is very important (Mwakanyamale &
Ndomondo, 2019 ; Zhou et al.,2020).

2 LITERATURE REVIEW

Agriculture is that which belongs to or is associated with
Agriculture. This term relates to cultivating or cultivating
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land, including all activities related to growing vegetables
and tillage. Therefore, agribusiness consists of socio-
economic activities that allow wealth to be obtained from
the state. Products obtained from agricultural operations
are known as agricultural products because they include
agricultural and livestock production. Agricultural
activities are part of the primary sector of the economy,
which means the transformation of natural resources into
unprocessed products. Agriculture, animal husbandry,
beekeeping, hunting, fishing, and logging are included in
the primary sector. Agricultural exploitation can be direct
(if the owner is directly responsible for the operation) or
indicated (if the land use is leased or transferred). Both
farmings can be carried out by wage earners (paying per
working day), employees (with a relationship of
dependence on the owner and monthly salary), or
through family work (the owner and his relatives devote
themselves to working in the fields) (Drean &
Bawono,2021 ; Widarni & Drean,2021).

The definition of education means not only the
acquisition of knowledge but also the way we teach
children to use reason. Looking at the previous ways of
education, we get the picture that our children are not
interested in the learning process, do not know how to
relate content from various fields, and mostly learn "for
assessment'. Education is very important in developing
attitudes, knowledge, and mastery of technology, and
developing skills (Afriani, 2021 ; Mora & Afriani,2021).
The development of the health system is very important
to maintain the productivity of the population. Home
visits by doctors and nurses can provide a unique
perspective on a patient's life that is not available during
an office or hospital visit. This type of health care
provision can promote a doctor-patient relationship and
increase the physician's understanding of the patient's
environment and level of social support. Health is not
only physical health but mental and social health. This
health must be maintained properly. It aims to create a
comfortable and healthy life.

Capital refers to a company's wealth in the form of money
or assets, which can be used to start a business or invest in
a current business to make more money. There are two
types of physical or human capital. Physical capital means
tangible capital, such as money, plants, machinery,
furniture and equipment, buildings, etc. On the other
hand, human capital is a relatively new concept, which
involves collecting skills, abilities, talents, knowledge, etc.,
which a company uses to fulfill its long-term goals. It is
not owned by the employees, who rent it out to the
company with adequate consideration. Human capital
means the experience an employee needs for an
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organization in knowledge, skills, abilities, talents,
intelligence, values, etc., which he earns from time to
time. As a result, employees are considered an asset
whose value can be increased by investing in their
training and development and any other means of the
company. This concept clearly shows that not all
employees work together and have different abilities.
Simply put, it shows the total value of a company's
intellectual capital, which is a source of continuous
creativity and innovation. This is the standard used to
determine the economic value of an employee's
qualifications. Human capital is not owned by the
company but is rented from employees, so the uncertainty
of loss remains when employees leave the organization
(Bawono & Wilantari,2021 ; Widarni & Bawono,2020).

3 RESEARCH OBJECTIVE AND METHODOLOGY

This study uses vector analysis to see the direction of the
relationship between education investment, health
investment, employment in agriculture and agriculture
performance. The data used is secondary data with an
annual period from 2000 to 2019.

4 RESULTS AND DISCUSSION

The table below presents a summary of descriptive
statistics of several variables used in this study during the
period 2000 to 2019.

Table 1. Descriptive statistics of agricultural performance
in USD value in January 2021, education (investment in

education in USD wvalue in January 2021), and
employment in agriculture (total working population).
AGRICULT EMPLOYMEN
URE_PERFO | EDUCATIO T_IN_AGRICU
RMANCE N HEALTH | LTURE
Mean 8.67E+09 1.27E+09 1.51E+09 1.50E+07
Median 7.88E+09 1.31E+09 T.61E+09 1.48E+07
Maximum 1.64E+10 2.46E+09 2.29E+09 1.77E+07
Minimum 3.50E+09 4.20E+08 4.57E+08 1.34E+07
Std. Dev. 4.60E+09 6.74E+08 5.61E+08 1.29E+06

36

Based on Table 1 above, it appears that from the period
2000 to 2019, the average agricultural performance in
Tanzania is very high at around 8.67 billion USD which
can be seen from the mean value in Table 1. with a high
level of volatility at 4.6 billion USD. With an average
number of workers 15 million people with an average
educational investment value of 1.27 billion USD, and
Health investment 1.51 billion USD. To see a more
detailed and careful relationship of influence, vector
analysis is carried out, namely Vector Autoregressive.
Before estimating using Vector Autoregressive, there are
several conditions that must be met from several
observed variables, namely Stationarity Test, and
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Optimum Lag Test.

Cointegration test to see if there is a long-term
relationship between variables and a causality test to see a
reciprocal relationship between variables. Estimation
using the VAR model requires all variables to be
stationary at the level, if the variable is not stationary at
the level, the estimation is carried out using the VECM
model on the condition that all variables formed are
cointegrated with each other where the results are shown
in Table 2 below:

Table 2. stationarity test

ISSN 2775-166X

term and short-term relationship is the Vector Error
Correction Model method.

Optimum lag test is used to determine the time period of
the influence of a variable on other variables which will
give optimal results. This is because changes in the
movement of a variable are not directly responded to by
changes in other variables, but there is still a certain grace
period. Therefore it is important to know the lag length.
The optimum lag test can be seen in Table 4.

Table 4. Optimum lag test

La
g LogL LR FPE AIC SC HQ
Method Statistic Prob.** -
0 | 1.40E+03 | NA 7.81E+62 | 1.56E+02 1.56E+02 1.56E+02
6.16E+0 -
ADF - Fisher Chi-square 1| 000E+00 1 | 132B+03 | 1202498* | 4.72e+59* | 149B+02 | 149.6844 | 148.8315*
6.60E+0 - .
ADE - Choi Z-stat 0 0.00E+00 _ 2 i 1.30E+03 1.62E+01 6,47-E+5-)9 148.6766 1.50E+02 1.49E+02
indicates lag order selected by the criterion
Max LR: sequential modified LR test statistic (each test at 5% level)
Series Prob. Lag Lag Obs FPE: Final prediction error
D(AGRICULTURE_PERFOR 2.00E+ 3.00E+0 AIC: Akaike information criterion
MANCE,2) 6.00E-04 00 0 1.50E+01 SC: Schwarz information criterion
1.00E+ 3.00E+0 HQ: Hannan-Quinn information criterion
D(EDUCATION,?2) 4.00E-04 00 0 1.60E+01
0.00E+ | 3.00E+0 From the results of the Optimum lag test, it can be seen
D(HEALTH,2) 1.00E-04 00 0 1.70E+01 . . .
that the optimum lag is found in lag 1. The results of the
D(EMPLOYMENT_IN_AGRI 0.00E+ 3.00E+0 . .
CULTURE,_2) 2.70E-03 00 0 | 170E+01 | Vector Autoregressive are shown in Table 5.

From the results of stationarity testing with Augmented
Dickey-Fuller, it can be seen that at the 2nd level the

Table 5. The results of the Vector Error Correction Model
estimation

difference is stationary and vector estimation uses Vector EMPLOY
Autoregressive. It can be seen that the probability is less AGRICULT MENT_IN
than 0.05 in each tested variable. After doing the URE_PERF | EDUCAT -AGRICU
stationarity test, a cointegration test was conducted to see ORMANCE | 1ON HEALTH | LTURE
the long-term integration between variables. If there is
cointegration between variables, the estimation is made AGRICULTURE_PE
. . RFORMANCE(-1 5.77E-01* | -1.17E-01* -1.69E-01* | -3.62B-05
using the Panel Vector Error Correction Model (VECM) 1)
. . . . . .. -3.70B-01 | -7.93E-02 -7.38E-02 -5.10E-05
method, but if there is no cointegration, the estimation is
. . [ 1.56046] [-1.4759] | [-2.28627] [-0.71183]
made using the Vector Autoregressive method.
Cointegration test results are shown in Table 3.
AGRICULTURE_PE
) ) RFORMANCE(-2) -6.68B-02* | 5.43E-02* -3.24E-02* 4.30E-05*
Table 3. Cointegration test results 220501 | 902502 S39E02 | 580505
Hypothesized Trace 5.00E-02
No. of CE(s) Eigenvalue Statistic Critical Value Prob.** [-0.15905] [0-60258] [-0.38649] [0.74461]
None * 7.15E01 | 5.59E+01 479E+01 | 7.30E-03
* -
Atmost1 6.30E01 | 3.33E+01 298E+01 | 1.91E-02 EDUCATION(-1) -8.09E-01* | 2.83E-02* 280E-01* | -7.61E-05*
At most 2 473E01 | 1.54E+01 155E+01 | 5.18E-02
At most 3 * 1.93E-01 3.87E+00 3.84E+00 4.92E-02 -1L.61E+00 | -3.45E-01 -3.21E-01 -2.20E-04
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level [-0.50395] [ 0.08200] [ 0.87440] [-0.34433]
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
EDUCATION(-2) 1.67E-01* | 9.28E-02* 3.52E-01* | -1.47E-04*
From the cointegration result, the critical value is less -1.31E+00 | -2.80E-01 -261E-01 |  -180E-04
than the Trace Statistics value and the Max-Eigen [0.12793] [033084] | [134896] [-0.82035]
Statistics value which shows that there is have
. . . .. . . HEALTH(-1 254E+00 | 8.58E-01* 5.04E-01* 5.41E-05*
cointegration relationship in the variable equation so that )
. -1.51E+00 | -3.23E-01 -3.01E-01 -2.10E-04
the next method that can be used to determine the long-
[1.68271] [2.65248] | [1.67528] [ 0.26076]
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Respanse t CholeskyOne .0, (.. adjusted) Innovations
HEALTH(-2) 2.93B-01* | -1.78E-01* 287E-01* | 151E-04* | ] B
-1.42E+00 | -3.06E-01 -2.84E-01 2.00E-04 | 00000000 ] i momeen) N\
[-0.20548] [-0.58188] | [1.00923] [0.77164] T C o— . e
EMPLOYMENT_IN T PO e T
_AGRICULTURE(-1) 555E+03 | 1.71E+03 1.40E+01 | 1.52E+00* St pemeuune S e
EY I R Py papywepn BN Response of HEALTH 10 inovaions o o BTN AT 1 i
[ 2.52609] [3.62544] | [0.03195] [ 5.04663] el N . o /_\/
EMPLOYMENT_IN s00m0.00 | B oswo] T e
_AGRICULTURE(-2) -4.44E+03 | -1.34E+03 4O7B+02 | 4d9B01+ | ® T T T
234F+03 | -50LE+02 |  -466E+02 | -3.21E-01 B e
[-1.90161] [-2.67018] | [1.06657] [-1.39598]
Based on the response and impulse graphs, it can be seen
C -L53E+10 | 5.10E+09 |  -6.18E+09 | -1.07E+06 | that each variable responds to each other since the first
-1.50E+10 | -3.30E+09 -310E+09 | -210E+06 | time period with a lag of 2. This shows that in Tanzania
[-1.00064] [-1.55369] | [-2.02442] [-0.50918] the three variables influence each other. To see the
direction of influence can be seen in the following
R-squared 9.92E-01 9.82E-01 9.70E-01 9.98E-01 forecasting chart:
Adj. R-squared 9.85E-01 9.65E-01 9.44E-01 9.96E-01
Sum sq. resids 281E+18 | 130E+17 112E+17 | 538E+10 | i
SE. equation 550E+08 | 120E+08 |  112E+08 | 7.69E+04 | ] .
F-statistic 136E+02 | 6.02E+01 3.68E+01 550E+02 | ] L 500000000 |
Log likelihood 3.82E+02 | -3.54E+02 B353E+02 | 2.2E+02 | ] 1000000000
Akaike AIC 434E+01 | 4.04E+01 4.02E+01 256E+01 | ™ 0000000 |
Schwarz SC 439E+01 | 4.08E+01 4.07E+01 261E+01 | U T W W W 5 W w W T W w W W w W W W
Mean dependent 924E+09 | 1.36E+09 1.62E+09 |  1.52E+07
S.D. dependent 449E+09 | 6A45E+08 472E+08 |  1.25E+06 | isooncmo 3000000000
Based on the results of the estimated output, it can be  wmom] 2000000000 |
indicated the direction of the relationship, and the swmom) 1500000000 |
significance of each variable and each period. Negatively oo | 100,000,000 |
related variables are marked (-). Significant relationships  swox N
are marked with a sign (*). The value of the coefficient of [ SO R GREIRE] e

determination (Adj. R-Square) shows the degree of truth
of the estimate of 0.985. This means 99% accuracy of the
calculation rate of the vector error correction model.
Impulse Response Function (IRF) describes the response
of an endogenous variable to shock that occurs in other
variables in a dynamic VAR system. IRF can be used to
see the effect of fluctuations or shocks from one variable
on the value of another variable either now or in the
future. The results of the Impulse Response Function
(IRF) of the Infrastructure variable against other variables
are shown by the following Impulse Response graph:
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Based on the forecast graph, it can be seen that
agricultural performance growth is not only in line with
investment in education and health. But also, on
employment in agriculture in Tanzania. This shows that
Tanzania has succeeded in investing in education and
health to improve agricultural performance as well as
indicating that by improving human capital in Tanzania
it increases employment, especially in the agricultural
sector.

5 CONCLUSION

Agricultural performance growth is not only in line with
investment in education and health. But also, on
employment in agriculture in Tanzania. This shows that
Tanzania has succeeded in investing in education and
health to improve agricultural performance as well as
indicating that by improving human capital in Tanzania it
increases employment, especially in the agricultural
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sector.

REFERENCES

AfrianilH. (2021). Educational Psychology: Understanding
Development. Singapore : Triple Nine Communication Press

Child

Bawono, S, Wilantari, R. (2021). INKLUSI KEUANGAN DAN TEKNOLOG],
P2P LENDING, KEMISKINAN DAN PENGEMBANGAN SUMBER DAYA
MANUSIA AGREGAT BISMA: Jurnal Bisnis Dan Manajemen, 15(1), 25-35.
doi:10.19184/bisma.v15i1.21358

CassidyR, Tomoaia-Cotisel, A, Semwanga,A.R, BinyarukaP, Chalabiz,
Blanchet,K, Singh,N.S, Maiba,], Borghi,J. (2021). Understanding the maternal
and child health system response to payment for performance in Tanzania
using a causal loop diagram approach. Social Science & Medicine
[Online]https://doiorg/10.1016/jsocscimed.2021.114277

DelesalleE(2021). The effect of the Universal Primary Education program on
consumption and on the employment sector: Evidence from Tanzania.World
Development,142(6), 45-53. doi : 10.1016/j.worlddev.2020.105345

Drean,B, Bawono,S. (2021). Learning with Fun, Agricultural Economics and
Agri-Business. Singapore : Triple Nine Communication Press

Foley,C,, FoleyL,, Lobora,A. (2014). A Field Guide to the Larger Mammals of
Tanzania. New Jersey : Princeton University Press

FrumenceG., Mboera,LEG, KataleBZ, Sindato,C, KimeraS, Durrance-
BagaleA, MshanaSE, Clark,TG, RweyemamuMM, Legido-QuigleyH.,
MateeM. (2021). Journal of Global Antimicrobial Resistance,25(6),40-47. doi :
10.1016/jjgar.2021.02.027

Kerega, P. (2019). Exploration of the Means of Getting to the City and Getting
Employed among Young Female Domestic Workers in Dar es Salaam,
Tanzania. Open Journal of Social Sciences, 7, 95144. doi:
10.4236/js5.2019.74009.

Mora,AGO, AfiianiLH. (2021). Increasing the Resilience of Students in
Educational and Economic Inequalities from a Psychological and Human
Capital  Point of View Tamansiswa Management Journal
International,1(1),41-44.

Mwakanyamale, A., Ndomondo, M. (2019). Comparison Study on Prevalence
of Psychological Maltreatment and Its Relationship with Psychological Stress
and SelfEsteem among School Students in Tanzania and China. Open
Journal of Nursing, 9, 724-741. doi: 104236/0jn.2019.97055.

Noe, C. (2014). Reducing Land Degradation on the Highlands of Kilimanjaro
Region: A Biogeographical Perspective. Open Journal of Soil Science, 4, 437-
445. doi: 10.4236/0jss.2014.413043.

Verdeja, M. , Thomas, K. , Dorsan, G., Hawks, M. , Dearden, K. , Stroupe, N. ,
Hoj, T , West, J. , Crookston, B. , Ezekial, M. and Hall, C. (2019). Water,
Sanitation, and Hygiene Factors Associated with Child Illness in Tanzania.
Health, 11, 827-840. doi: 104236/health.2019.116066.

WidarniEL, BawonoS. (2020). Human Capital Investment For Better
Business Performance. Singapore: Triple Nine Communication

WidarniE.L, DreanB.(2021). Vector Analysis Study in 22 Country in 5
Continent About Human Capital And Agriculture. Malang : Janega Press

Volume 2, No 1, July 2021

39

ISSN 2775-166X

Zhou,Y, Nkomola,PD, XueQ, LiX, XieX, HouE, GuH, SongR. (2020).
Health risk behaviors and suicide attempt among adolescents in China and
Tanzania: A school-based study of countries along the belt and road. Children
and Youth Services Review,118(11),45-53. doi :
10.1016}j.childyouth.2020.105335



