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Abstract: Agriculture stands as the cornerstone of Bangladesh’s rural economy, sustaining not only food production,
but also serving as a primary source of employment for its rural populace. Modernising this sector holds the potential to
bolster its expansion, and generate further employment opportunities, thereby fostering rural socio-economic development.
The purpose of the study is to examine the impact of electric power consumption, government final consumption expendi-
ture, and the democracy index on employment in the agricultural sector in Bangladesh. Employing a dynamic ARDL mo-
del, we examined the short and long run dynamics between agricultural employment and other independent variables, uti-
lising data spanning the period from 1991 to 2022. The findings underscore the pivotal role played by electricity in
the growth of employment in agriculture. The study illuminates the nuanced interplay between various factors, revealing
that government expenditure positively influences the agricultural sector, while the democratic landscape exerts a negative
influence. In light of these insights, the paper advocates for strategic policy measures, emphasising the critical need for
the government to prioritise the development of the electric sector, recognising it as a linchpin for sustainable agricultural
growth and overall socio-economic advancement. Simultaneously, the study highlights the imperative of fostering a con-
ducive political environment, underscoring its direct correlation with positive changes in the agricultural sector. Through
these concerted efforts, Bangladesh can pave the way for a more resilient and prosperous agricultural landscape, contri-

buting significantly to its overarching socio-economic development.
Keywords: employment in the agricultural sector; electric power consumption; government final consumption; the de-

mocracy index; Bangladesh.
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INTRODUCTION

In the context of a developing country like Bangladesh,
despite efforts to move towards industrialisation, a significant
portion of the population remains engaged in agriculture.
According to the International Labour Organization (ILO)
report of 2022, a substantial 38.3 % of the Bangladeshi
people are engaged in the agricultural sector'. In Bangladesh,
the agricultural sector continues to rely on traditional methods,
primarily attributed to limited access to modern technology.
The development and effective utilisation of modern agricul-
tural technology are heavily reliant on the availability and
accessibility of electricity. Like many others, the Bangladesh
government has prioritised the development of the electricity
sector as a key national advancement goal. In 2022, Bangla-
desh achieved a significant milestone by achieving 100 %
electrification throughout the country’. This achievement

' Bangladesh: The Employment — Environment — Climate
Nexus: Employment and environmental sustainability factsheet //
International Labour Organization. 2022. P. 1-8.

URL: https://'www.ilo.org/publications/bangladesh-employment-
environment-climate-nexus-employment-and.

2 Advancement of Power Sector // Bangladesh Power
Development Board. 2023. URL: https://bpdb.gov.
bd/site/page/64a3fade-c8c4-4dcl-a76a-c42065a849d2/-.

holds profound implications for modernising Bangladesh’s
agricultural sector. The availability of electricity has facilitat-
ed the adoption of agricultural machinery and equipment,
powering irrigation systems, resulting in increased agricul-
tural productivity, enabling multiple crop harvests in a year,
subsequently creating more employment opportunities within
the agricultural sector. Moreover, electricity enables a robust
telecommunication system, aiding farmers in exploring new
and more profitable crops or livestock and providing access
to new markets. This diversification not only generates new
employment opportunities but also reduces dependency on
traditional markets. Additionally, with a population of
165 million people, Bangladesh boasts a large internal mar-
ket of agricultural products. The availability of electricity has
spurred the growth of agricultural processing industries with-
in the country, involving the conversion of raw agricultural
products into processed goods such as foods, beverages, and
textiles, generating employment across various stages of the
production process.

Apart from electricity, government final consumption
also directly and indirectly influences increased employ-
ment in agriculture. Government final consumption refers
to the expenditure by the government on goods and services
for final use by households, businesses, and the government
itself. The Ministry of Agricultural in Bangladesh, allocates
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funds for training and support to grassroots farmers, aiming
to enhance agricultural productivity. Additionally, the go-
vernment provides incentive and subsidies for seeds, ferti-
lisers, machineries, and pest control through specialised
banks, like the Bangladesh Agricultural Bank. According to
the bank’s annual report for 2022-2023, it distributed
a loan of 81.9 billion BDT across the country in the agricul-
tural sector’. The government’s investments in research and
development contribute to the adoption of modern and effi-
cient farming practices. Additionally, financial support is
directed towards building and maintaining agricultural in-
frastructure, such as irrigation systems, roads, and storage
facilities, providing direct and indirect support to the agri-
cultural sector. This not only improves productivity, but
also enhances resilience to natural disasters and market
fluctuations. Such investments create a ripple effect, stimu-
lating economic growth, and generating employment oppor-
tunities across various stages of the agricultural value chain.

Another vital factor related to the agricultural sector is
the democratic situation of the country, as it ensures repre-
sentation, accountability, and responsiveness to the needs of
the farmers and rural community. In a democratic system,
farmers and the rural community have the opportunity to
elect representatives from their ethnic groups, who under-
stand regional issues, and can advocate for their concerns to
the government. For instance, in Bangladesh, where annual
floods are common, regionally elected representatives in-
form the government about these issues, leading to
measures such as building levees for flood protection. In
this manner, they can help build roads, bridges, and distri-
bute government funds to the farmers for buying fertiliser,
seeds, and other necessities. Additionally, democratic go-
vernments implement local and international trade policies,
ensure societal peace, secure the property of the small-scale
farmers, and ensure fair treatment for all. Moreover, demo-
cratic institutions provide a platform for rural communities
to express their opinions, ideas and participate in the deci-
sion-making process, fostering an environment conducive
to agricultural innovation, investment, and growth. This
contributes to national food security, rural economic deve-
lopment, and overall agricultural advancement. In the con-
text of Bangladesh, this country has undergone substantial
changes since 2014, resulting in a shift away from direct
public representation through voting. This alteration has
resulted in a disconnection between public perspectives and
demands, thereby influencing the overall social and eco-
nomic sectors of Bangladesh.

The above factors, in the author’s opinion, may impact
employment in the agricultural sector. It motivated me to
investigate their potential influence on agricultural em-
ployment in Bangladesh. The importance of this research
stems from its focus on the socio-economic conditions
prevalent in Bangladesh. To foster growth and advance-
ment in the agricultural sector, particularly in creating em-
ployment opportunities, an adequate energy supply is es-
sential. Moreover, the allocation of government resources
and effective democratic governance in countries like
Bangladesh can contribute substantially to enhancing agri-

3 Progress in implementation of annual action plan: annual
Report 2022-2023 // Bangladesh Krishi Bank. URL: https://www.
krishibank.org.bd/wp-content/uploads/2023/10/ANNUAL-
REPORT-2022-2023.pdf.

cultural employment. A crucial aspect of this study is its ex-
amination of the effectiveness of these factors within
the specific context of Bangladesh, highlighting the necessity
of this research. The findings have the potential to address
challenges in Bangladesh’s agricultural employment sector,
by assessing the efficiency of the electricity sector, govern-
ment expenditure, and democratic performance. If inefficien-
cies are identified in these areas, the policy recommendations
derived from this study could provide viable solutions for
developing agricultural employment in Bangladesh.

Previously, the influence of various factors on the growth
of employment in agriculture was considered in the litera-
ture. For example, a unidirectional relationship has been
identified between electricity consumption and agricultural
growth in both the long and short term for India [1]. Similar
results were obtained from the perspective of Turkey, India,
Pakistan, and China [2—5]. Some researchers have explored
how electricity can modernise agricultural equipment to
increase agricultural productivity and reduce greenhouse
gas emissions. The authors [6] conducted a study using
solar energy to power agricultural machinery aimed at re-
ducing carbon dioxide emissions and modernising farming
methods. Similar research has been done concerning deve-
loping countries and Bangladesh [7-9].

In [10] demonstrated how government expenditures and
agricultural credit play a role in sustainable agricultural
development. The authors use panel data from 31 provinces
of China for the period from 2009 to 2021, identifying posi-
tive results in the agricultural sector related to government
spending and agricultural lending. Similar results were
found in research for China and Pakistan, respectively [11;
12]. On the other hand, the authors [13] attempted to show
that the democratic situation of a country can contribute to
agricultural development. They utilised panel data from
50 African countries over the period of 1995 to 2019, re-
vealing that democratic reforms in those countries facilitat-
ed the proper utilisation of natural resources and foreign aid
for agricultural development.

While previous research efforts [1-9] have explored
the relationship between electricity access and agricultural
development in various countries, there remains a significant
gap in the literature regarding the quantitative examination of
the impact of electricity access on agricultural development
in Bangladesh. Existing studies have primarily relied on
qualitative perspectives [7], which fail to adequately capture
the current social and economic changes and utilise updated
data. These studies, however, have acknowledged Bangla-
desh’s commendable progress in achieving universal electri-
city coverage, and its positive impact on the economic sector,
as evidenced by government expenditures [10; 11]. Never-
theless, this represents a notable research gap specifically
within the context of Bangladesh.

The purpose of this study is to test the impact of electric
power consumption, government final consumption, and
the democracy index on employment in the agricultural
sector in Bangladesh.

METHODS

We have formulated the following empirical model for
our study, aiming to explore the intricate relationship be-
tween electricity access, government expenditure, political
dynamics, and agricultural employment in Bangladesh.
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EA= f(EPC,GFC, DI), (1)
where EA is employment in the agricultural sector;

EPC is electric power consumption;

GFC is government final consumption;

DI is for the democracy index.

To examine the components of our empirical model in
equation (1), we collected data on the annual employment
report in the agriculture sector (LEA), per capita electric
power consumption (LEPC), government final consumption
expenditure (LGFC), and democracy index (LDI) for Bang-
ladesh. The data were sourced from reputable databases
such as the World Development Indicator (WDI), and
Economist Intelligence Unit (EIU). The analysis covers
the period from 1991 to 2022. Detailed information about
the variables is presented in Table 1.

In order to investigate the role of selected factors on
employment in the agricultural sector in the context of
Bangladesh, we have utilised several econometric methods
to check the validity of our data for analysis, and to conduct
the analysis to achieve the results. To begin, we will assess
the stationarity of our data using the Augmented Dickey
Fuller (ADF) unit root test. This test enables us to discern
the stationarity characteristics of the data, determining
whether it remains stationary at level / (0), exhibits first
difference / (1), or demonstrates a second difference level / (2).
Rejecting the null hypothesis of non-stationarity occurs
if the unit root test results indicate that the data is stationary
at the level or the first difference.

Later, we will perform the bound test to examine
the long-term relationship among the variables. If the calcu-
lated F-statistic value is higher than the upper bound, it
suggests that the variables are linked in the long run, while
a lower value indicates the opposite. We can formulate our
hypotheses for the bound testing as follows:

Hy=0,=0,=03=0,=05=0;
H #0,#0,#03#0, #2065 =0,

where H, and H; represent the upper and lower bounds,
respectively;

o, through o5 denote the coefficients representing the long-
run relationships among the variables.

Considering these hypothetical facts, the ARDL bound
testing equation with » independent variable can be repre-
sented as follows:

ALEA, = 6 +,LEA, ; + 6,LEPC, ; + 6,LGFC, , +

r r
+G4LDI, ;+ Y BLEA_;+ Y B,LEPC, +
i=l i=l

+ Y BLGFC,; +Y ByLDI,; +,
i=1 i=1

where A stands for the first difference of the variables;

o and P represent the long-run relationship between
the variables;

t—i indicates the lag length;

g; represents the error term.

In the end, we will utilise the modified dynamic ARDL
method presented by Jordan and Philips (2018) to analyse
the long and short-run relationships among the variables
[14]. For our variables, we can write the Jordan and Philips
(2018) ARDL method as follows:

ALEA, = @ +0)LEA,_; +B,ALEPC, +
+0,LEPC,_, +B,ALGFC, +6,LGFC,_, +,
+B3ALDI, +05LDI, | +YECT,_| +¢,

where @, ®, B, and y represent the coefficients of the vari-
ables;

ECT denotes the error correction term, and & represent
the error.

RESULTS

Firstly, we conducted a normality test to ensure that our
sample data are normally distributed. To achieve this, we
utilised the logarithm values of our data for descriptive
analysis, and the statistical results are presented in Table 2.

Notably, a small standard deviation among the variables
indicates the normality of the dataset. Having confirmed

Table 1. Variables and sources
Taonuya 1. [lepemennvle u uCMOUHUKY OAHHBIX

Code Variable Name Variable Description Source
LEA Employment in the agricultural Sector Number of people involved in the agricultural sector
LEPC | Per capita electricity consumption (in kWh) Per capita electricity consumption in a year WDI*
LGFC | Government final consumption expenditure All government expenditures for the purchases of goods
and services
LDI Democracy Index An index expressing the quality of democracy EIU**
on a 0-10 scale

Note. * Source: Data Bank: World Development Indicator, 2023 // The World Bank. URL:
https://databank.worldbank.org/source/world-development-indicators.

** Source: Democracy Index 2022 // Economist Intelligence. URL: https://www.eiu.com/n/campaigns/democracy-index-2022.
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Table 2. Result of the descriptive statistic
Tabnuua 2. Pesynemamsl onucamenvHoU cimamucmuxy

Variable Observation Mean Standard Deviation Min Max
LEA 32 16.996 0.076 16.786 17.074
LEPC 32 5.171 0.679 3.920 6.140
LGFC 32 22.579 0.563 21.687 23.552
LDI 32 1.816 0.071 1.692 1.931

Note. LEA is employment in agricultural sector; LEPC is per capita electric power consumption;, LGFC is government final con-

sumption expenditure; LDI is democracy index.

Ipumeuanue. LEA — 3auamocmo 6 cenvckoxossiicmeennom cekmope, LEPC — nompebaenue s1ekmposnepauu Ha Oyury HaceneHusl,;
LGFC — 2ocyoapcmeennvle pacxoovl Ha KoHeuHoe nompebaerue; LDI — undexc oemokpamuu.

the normality, we checked the stationary status using
the ADF root test. Table 3 illustrates that our data are sta-
tionary at level or in the first difference.

Additionally, we performed ARDL bound test ap-
proaches, as presented in Table 4. According to the bound
test approach, our F-statistic value is 5.672, exceeding
the upper bound values at a 1 % significance level, indicat-
ing co-integration between the variables.

Subsequently, we employed the dynamic ARDL method
to examine the short and long-run relationships among
the variables, and the outcomes are outlined in Table 5. As
per these findings, our initial variables, per capita electricity
consumption (LEPC), and government final consumption
expenditure (LGFC), exhibit positive significance at the 5 %
and 1% levels in the long run, respectively. Conversely,
the democracy index (LDI) demonstrates negative signifi-
cance in the long run from the perspective of Bangladesh.

DISCUSSION

Historically, Bangladesh’s agricultural sector relied
solely on natural blessings and lacked modern technology,
hindering farmers’ ability to maximise productivity. How-
ever, with the advancement of electricity, Bangladeshi
farmers are now leveraging modern technology in the agri-

cultural sector, leading to heightened agricultural producti-
vity. Furthermore, the expansion of the electricity infrastruc-
ture has improved the nationwide telecommunication net-
work, benefiting people of all classes. Additionally, go-
vernment expenditures, such as the development of trans-
portation systems, provision of training and support to
farmers, and offering incentives, have empowered farmers
to enhance productivity and access markets beyond their
regions. Although the establishment of electricity access
and communication connectivity took time, in the long run,
it significantly benefited the agricultural sector in Bangla-
desh. Based on the results, it is evident that electricity ac-
cess and government final consumption expenditures, con-
tribute to an increase in agricultural employment, particular-
ly in the context of Bangladesh. These findings are consistent
with similar results reported by Oluwasola et al. (2020), Nitin
(2020), and Rashid and Lei (2023) for Sub-Saharan coun-
tries, India, and China respectively [10; 16; 17].

On the contrary, the democracy index exhibits negative
significance in the long term for Bangladesh. During signi-
ficant periods, Bangladesh was governed by dictators and
under their rule, public policies failed to improve the stan-
dard of living for the people. Although Bangladesh is current-
ly considered a democratic country, in the past three general
elections, Bangladeshi people couldn’t fully exercise

Table 3. Unit root test of the data set
Taonuya 3. Tecmuposanue eOunuuHbIX KOPHEl HAOOPA OAHHBIX

Variable Level ADF A ADF

LEA —1.116%** 0.114

LEPC —1.015%** 0.002
LGFC —0.732%* —0.062%*
LDI —1.187%%* 0.314%**

Note. The symbols *** and ** signify the rejection of the null hypothesis of no unit root at the 1 and 5 % significance levels, respectively.
Tpumeuanue. *** u ** — omxnonenue nynegoii cunomesvl 06 OMCymcmeuu eOUHUHHO20 KOPHS Ha YPOBHAX 3uadumocmu 1 u 5 % co-

OmeentCmeerHo.
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Table 4. Approach to bounds test coined by Pesaran, Shin, and Smith [15]
Taonuua 4. Memoo epanuynvix snavenui [lecapana, llluna u Cuuma [15]

10 % 5%

1% p-value

K 10) (1) 1(0) (1)

1(0) 1(1) 1(0) 1(1)

F 5.672 2.72 3.77 3.23 4.35

4.29 5.61 0.000%** 0.000%**

Note. The upper and lower critical bounds are denoted by 1(0) and I(1) at 10 %, 5 %, and 1 % significance level.
Tlpumeuanue. Bepxuue u HusicHue Kpumuueckue epanuyvl obosnauensvt kax 1(0) u I(1) na yposnsax snawumocmu 10, 5 u 1 %.

Table 5. The result of dynamic ARDL simulation

Tabnuya 5. Pe3ynomamul OUHAMUYECKO20 A8MOPESPECCUOHHO20 MOOETUPOBAHUS C PACNPEOeNeHHbIM 3aNa30bl6aHUeM

Long run test Short run test
Variables
Coefficient Prob. Coefficient Prob.
0.068** -0.019
LEPC (0.031) 0.037 (0.056) 0.731
0.113%** —0.085
LGFC (0.032) 0.001 (0.088) 0.342
—0.128* 0.197
LDI (0.134) 0.081 (0.155) 0.216
Error correction —0.582%** 0.001
coefficient (0.153) ’
R 0.554
N 31

Note. *** ** and * indicate the value of 1, 5, and 10 % significant levels; the values inside the parentheses are standard errors.
Tpumeuanue. *** **y * — suquenus ypoeneii snauumocmu 1, 5 u 10 %; 3snavenus 6 ckobkax — cmanoapmmsie OUUOKU.

their voting right. Additionally, due to the lack of a stable
political situation between political parties, tension persists
in Bangladeshi society. Furthermore, wrong government
policies, corruption, and the inability to implement rules
and regulations have resulted in improvements in the eco-
nomic situation for a specific segment of society, rather
than benefiting the overall population. In the long run, this
situation negatively impacts the overall economic situation
of Bangladesh, including the agricultural sector, causing
hardship for both farmers and consumers. Similar conclu-
sions were drawn by Zidouemba (2017) in a study spanning
111 developing nations and by Ang et al. (2018) from
a global perspective [18; 19].

By employing rigorous quantitative methodologies and
up-to-date data, we aim to provide a comprehensive under-
standing of the relationship between electricity access and
agricultural development in Bangladesh, taking into account
the role of government fiscal policies and the democratic
landscape. Through this research, we aspire to contribute to
the existing literature and offer valuable insights for policy-
makers, stakeholders, and researchers working towards sus-
tainable agricultural development in Bangladesh.

CONCLUSION

Our findings underscore the significant impact of im-
proved access to electricity and increased government final
consumption expenditures on enhancing the agricultural
sector, thereby creating expanded employment opportuni-
ties in Bangladesh. Conversely, an unstable political situa-
tion is identified as a factor contributing to reduced em-
ployment in the agricultural sector. Effective policies and
increased access to electricity emerge as crucial drivers for
fostering the development of the agricultural sector, thereby
addressing the unemployment challenge in Bangladesh. It is
imperative for policymakers to prioritise initiatives aimed at
enhancing the electric sector and improving the democratic
situation, as these efforts can foster progress across the en-
tire socio-economic landscape of the country.
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Annomauuﬂ: CellbCcKOE XO03SMCTBO CIIY)KUT OCHOBOH CEJIbCKOM 3KOHOMHUKH BaHrnaaem, HE TOJLKO oOecreunBas

IIPOU3BOJICTBO NMPOAYKTOB MUTAHMSA, HO M SIBJISISICH TJIABHBIM MCTOYHHKOM 3aHSTOCTHU JUISL CEJIbCKOTO HaceneHus. M o-
JIEPHHU3AIHS ATOTO CEKTOpa MOTEHIHAIBHO MOXKET CIIOCOOCTBOBATh €r0 PACIIMPEHHUIO U CO3JaHHIO JOTIOJHUTEIBHBIX
BO3MOJKHOCTEH TPYyIOyCTPOHCTBA, TEM CAaMBIM CTUMYJIUPYSd COIHAIBHO-3KOHOMHYECKOE DPa3BUTHE CEIbCKHUX paii-
oHOB. Llenp uccinenoBaHnus — U3y4eHHUE BIUSHUSA HOTPEOICHHS 3JIEKTPOIHEPTHH, TOCYIaPCTBEHHBIX PACXOA0B Ha KO-
HEeYHOE MOTpeOIeHne U HHAEKCca JeMOKPAaTHH Ha 3aHATOCTh B CEIBCKOX03SHCTBEHHOM cekTope banrmanem. Mcmons-
3yd AMHAMHYECKYIO aBTOPETPECCHOHHYIO MOJENb C PAaclpeaesIeHHBIM 3ana3bIBaHUEM, MBI H3yUHIN KPAaTKOCPOUHYIO
U JIONTOCPOYHYIO AUHAMUKY B3aHMMOCBS3€H MEXAY 3aHATOCTHIO B CEJIIBCKOM XO3SHCTBE M APYTMMH HE3aBHCHMBIMHU
MEpEMEHHBIMU Ha OCHOBE AaHHBIX 3a nepuof ¢ 1991 mo 2022 rox. IlonyueHHbIe pe3ynbTaThl MOJUEPKUBAIOT KIIIOY €-
BYIO pOJIb JOCTYIHOCTH JIEKTPOIHEPTHH B POCTE 3aHATOCTHU B CEJIBCKOM XO03siicTBe. [IpoieMOHCTPUPOBAHBI HIOAHCHI
B3aMMO/ICHCTBHSI Pa3INYHBIX (PaKTOPOB, ITOKA3aHO, YTO I'OCYAapCTBEHHOE (DMHAHCHUPOBAHHE MOJOKUTEIBHO BIHSIET
Ha CeJIbCKOXO3SIICTBEHHBIH CEKTOP, B TO BPEMsI KaK JEMOKPATHYECKUI JaHAmAapT OKa3bIBaE€T OTPHULATEIHHOE BIIH s-
Hue. Ha ocHOBaHUU 3TUX BBIBOJOB MPEJIaraeTcs NPUHATH COOTBETCTBYIOUIUE CTPATETHMYECKHE MEPHI, MOJUEPKUB a-
eTCsl OCTpasi He0OX0AUMOCTh TOTO, YTOOBI IPABUTEIHCTBO OT/IABAJIO IIPUOPUTET PA3BUTHIO AJIEKTPOIHEPTETUIECKOTO
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Rahaman M.M. “The relationship of employment in the agricultural sector to electric power consumption, government...”

CeKTOpa KaK Ba)XHOTO JJIEMEHTAa YCTOWYHMBOIO CEIHCKOXO3SWCTBEHHOI'O POCTa M OOIIETO CONHAIBHO -DKOHOMH-
geckoro pa3BuThs. O00CHOBaHA HEOOXOAMMOCTh CO3JaHUS OJArONPHATHOHN MOJUTHYECKON Cpelbl, TOKa3aHa ee Ip -
Masg KOPpeNsAnHs C MO3UTHBHBIMH H3MEHCHISMH B CEIIbCKOXO3SHICTBEHHOM CeKTope. brmaromapsi coriacoBaHHBIM
ycwnusiM baHTiazgenr MoKeT MpoJIoKHUTh MYTh K 00Jiee YCTOHYHMBOMY Pa3BUTHIO M IPOIBETAHHUIO CEIBCKOTO XO3SIHC T-
Ba, BHECS 3HAYNTEIBHBIA BKJIAJ B €T0 COIHAIBHO-?KOHOMHIECKOE Pa3BUTHE.

Knroueevie cnosa: 3aHATOCTH B CEIBCKOXO3IHCTBEHHOM CEKTOPE; MOTPEOIICHIE AIIEKTPOIHEPTHH; KOHEYHOE TOCyAap-
CTBEHHOE MOTpebJIeHue; UHIEKC AeMoKpaTur; banrnazaen.
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9JIEKTPOIHEPTHH, KOHEYHBIM T'OCYIapCTBEHHBIM MOTPEOJICHHEM M MHAEKCOM AeMokpatuu B banrnanem // Hugposas sxo-
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