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A B S T R A C T S   A R T I C L E   I N F O  
 

This study aims to analyze the impact of the COVID-19 pan-
demic on changes in handsanitizer prices in Indonesia. This 
study is motivated by the increasing demand for handsanitiz-
ers which has had an impact on price ratings. The method 
used is an explanatory survey with an exponential form ap-
proach for the demand function and Linear Cobweb Form for 
the supply function. The structure of the hand sanitizer mar-
ket is assumed to be a perfectly competitive market. The re-
sults of the study indicate that despite changes in prices, the 
numerical analysis shows that prices are stable. The entry 
and exit of companies in the market does not affect price 
stability. This finding implies that after the pandemic the 
prices of handsanitizers will return to normal, so producers 
and consumers must remain rational.  
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1. INTRODUCTION 

Since the World Health Organization 
(WHO) announced on March 11, 2020 relat-
ed to changing PHEIC status to a pandemic, 
after a  significant increase in the number of 
case reports and the number of deaths due 
to Novel Coronavirus virus (COVID19) in var-
ious parts of the world (World Health Organ-
ization, 2020) has had a great impact on all 
life activities including the economy. This 
virus has flu-like symptoms and respiratory 
infections (De Groot-Mijnes et al., 2004). 
Before becoming a pandemic, this virus ini-

tially occurred in Wuhan City of Hubei Prov-
ince, China in December 2019.. There is a 
report stating

 
that an outbreak of pneumo-

nia is related to a virus called Severe Acute 
Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2) (Huang 

 
et al., 

 
2019;

 
Zhu

 
et al.,

 
2020;

 

Li
 
et al., 2020). The number of confirmed 

Covid-19 cases from 22 January 2020 to 31 
March 2020 experienced a very significant 
jump. The number of case reports world-
wide was 802,639 with a total of 39,014 
deaths and a total of 172,319 patients re-
covered

 
(www.worldometers.info/coronavirus/).

 

 

Indonesian Journal of Science & Technology 

Journal homepage: http://ejournal.upi.edu/index.php/ijost/  

Indonesian Journal of Science & Technology 5  (2) (2020) 176-184 

p- ISSN 2528-1410 | DOI: https://doi.org/10.17509/ijost.v5i2.24431 | e- ISSN 2527-8045

Article History:
Submitted/Received 06 Mar 2020
First revised 06 Apr 2020 
Accepted 07 Jun 2020 
First available online 09 Jun 2020
Publication date 01 Sep 2020

The Price Dynamics of Hand Sanitizers for COVID-19  
in Indonesia: Exponential and Cobweb Forms 

mailto:amir@upi.edu


Amir Machmud  &  Asnul Dahar.  The Price Dynamics of Hand Sanitizers for COVID-19:...|  

 

   
    

 

 

One of the impacts of the COVID-19 
Pandemic on the economy is shown by the 
potential for shocks in the demand and sup-
ply of goods and services. The impact of this 
outbreak prompted people to buy hand san-
itizers to prevent corona virus transmission. 
The prices of hand sanitizers increased sig-
nificantly from the normal prices. A number 
of well-known brands of hand sanitizers 
have increased by 81.12 percent on several 
e-commerce platforms, such as Shoppe, 
Bukalapak and Tokopedia. This condition 
has encouraged producers to increase the 
volume of hand sanitizer production, which 
in turn has an impact on increasing demands 
for chemicals such as ethanol by hand sani-
tizer manufacturers, disinfectants and anti-
septics. Based on the records of the Indone-
sian Chemical Industry Federation (FIKI), the 
increase in chemicals was recorded around 
10% -15% compared to normal conditions.  

Price dynamics is a strategy, in which 
prices vary over time, consumers, and/or 
circumstances (Elmaghraby & Keskinocak, 
2003;  Gönsch et al., 2013; Faith & Agwu, 
2018; Elmaghraby & Keskinocak, 2003) and 
it distinguishes between two dynamic pric-
ing models, namely the pricing mechanism 
and the price discovery mechanism. With 
price-posted mechanisms, price changes are 
often offered as "take-it-or-leave-it" price, 
i.e., the company is still in charge of setting 
prices. With price discovery mechanisms, 
such as eBay, Priceline, or similar negotia-
tion approaches, consumers get input to set 
the final price. The study of price dynamics 
in general is inseparable from the concepts 
of demand and supply and price theory. 
Price theories have been widely advanced 
by experts (Mills, 1959; Muth, 1961; Petruzzi 
& Dada, 1999;  Bi & Liu, 2014). Meanwhile, 
Collery (1955) examined the price expecta-
tions associated with the Cobweb theorem. 
Cobweb's theorem has to do with the form 
of the supply function, where the supply de-

cision considers the conditions of the past 
(Waugh, 1964; Morgenstern, 1948; Collery, 
1955) They use the linear form request func-
tion. The cobweb model describes a dynam-
ic price process in a market by adjusting 
goods that cannot be stored and supplies 
that are owned by producers. The cobweb 
framework can consider interactions be-
tween two interconnected markets. Interac-
tion can occur when producers enter differ-
ent markets. This process is carried out eve-
ry specific time period depending on the 
profit generated by the producer. The deci-
sion of producers is influenced by the state 
of prices in different markets each period, so 
most producers choose markets that have 
greater profits. Cobweb model is one that is 
not linear. In principle, the cobweb model 
can be useful to investigate the elasticity of 
supply and demand elasticity due to price 
fluctuations and the amount of production. 
There are six assumptions of the cobweb 
model that must be fulfilled: 1) the price is 
determined by the competitive structure 
that occurs in the marketing process, 2) the 
price is determined in the short-term pro-
duction process, 3) the production plan is 
based on new prices, 4) there is a grace pe-
riod to provide production responses , 5) the 
price cycle that occurs depends on the actu-
al production equation, and 6) demand and 
supply are static (Machmud, A 2016). The 
Cobweb model is one of the forecasting 
strategies that can be studied in detail 
(Waugh, 1964; Day & Tinney, 1969). Param-
eters used in this analysis illustrate the evo-
lution of forecasting strategies. The Cobweb 
model also illustrates the transition between 
rational estimates and not, there is a wrong 
behavior when discovering the value of sup-
ply of goods and elasticity demand is large 
enough (Dawid & Kopel, 1998;  Franke, 
1998). Producers have assumptions about 
future price estimates heterogeneously 
(Hommes, 2011). Before determining price 
estimates, producers must describe produc-
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tion decisions and market needs. The results 
show that the cobweb theory is appropriate 
for discussing price fluctuations, supply 
quantities, demand for variable variables 
affect the demand and supply of agricultural 
products (Waugh, 1964; Day & Tinney, 1969;  
Pashigian, 1970). 

Exponential function is one of the im-
portant functions and is often used in math-
ematics (Clenshaw & Olver, 1980; Confrey & 
Smith, 1995; Rovira & Rovira, 2010). Expo-
nential functions have been extensively 
studied by mathematicians (Bartlett, 1976; 
Lam & Goodman, 2000; Tegmark, 2008;  
Debnath, 2015;  Salas et al., 2010).   From 
the studies that have been conducted, sev-
eral definitions have been produced in dif-
ferent forms of exponential functions,  loga-
rithms and limits. 

This study aims to analyze the impact of 
COVID-19 on the balance of the hand sani-
tizer market in Indonesia with the approach 
of the exponential demand function and the 
linear cobweb supply function. The study 
method used was exploratory survey with 
data analysis techniques sourced from arti-
cles that have been published in the mass 
media and national and international jour-
nals. The assumption used in the handsani-
tizer market structure is perfect competition 
with the characteristics of (i) Many buyers 
and sellers in the market, (ii) Goods offered 
by many companies are uniform, and each 
company follows the market price, and (iii) 
companies are free in and out. The results of 
the study are expected to be used as input 
for policy makers in dealing with covid-19. 

2.  MATERIALS AND METHODS 
2.1. Demand  and Supply Function 

Demand is the desire of consumers 

to buy an item at various price levels over a 

certain period of time. The amount of goods 

demanded by consumers in addition to de-

pending on price is also determined by fac-

tors: (i). Prices of other related goods; (ii). 

Per capita opinion level; (ii). Taste or habit; 

(iv). Total population; (v). Estimated item in 

the future; (vi). Distribution of community 

income; and (vii). Producer's efforts to in-

crease sales (Machmud et al., 2016; 

Machmud et al., 2018). Changes in these 

factors will determine the quantity demand-

ed by consumers for the goods they want 

(Mojaveri & Moghimi, 2017). We assume 

that there are consumers and producers. 

and each producer produces and goods that 

consumers want to consume. We also as-

sume that the number of consumers does 

not change over time. In general, the re-

quest function can be declared with the 

equation: 

Yi = fi(x1.x2, … ,xn), I = 1, 2, …, m   (1) 
which is assumed to be a continuous func-

tion. If x1 is the price, then according to the 

law of demand, ceteris paribus 

 
        

   
 , 0    (2) 

 

Inequality (2) does not apply to goods 
that have elements of speculation, prestige, 
and gifen. The equation function (1) which 
fulfills (2) is called the individual demand 
function for an item, and is called the con-
sumer behavior equation [7]. Furthermore, 
the market demand function is as follows: 

 
yD =     

 fi(x1.x2,…,xn)    (3) 
 

Furthermore, supply is the price of 
goods that producers want to offer (sell) at 
various price levels during a certain period. 
Factors affecting supply are: (i) the price of 
the goods themselves, (ii) the prices of other 
related goods, (iii) factor prices, (iv) produc-
tion costs, (v) production technology, (vi) 
number of traders or sellers, (vii) corporate 
objectives, and (viii) government policies 
(Machmud  et al.,  2018). 
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Changes in these factors will cause 
changes in the quantity of bids by the com-
pany. Furthermore, in general the bid func-
tion is stated as 

yj = gj (x1.x2, … ,xn), j = 1,2,…k.  (4) 

 

If X1 is the price, then according to the law 

of supply, ceteris paribus, then (4) complies 

Inequality 

 
        

   
 > 0    (5) 

 
The function of equation (4) that satis-

fies (5) is called the function of the supply of 
goods by a company, and is called the equa-
tion of company behavior (Machmud et al.,  
2018). The market supply function is 

 

yS =     
 gi(x1.x2,…,xn)  (6) 

 
Changes in the variables y of equations 

(1) and (4) due to changes in x1.x2, ..., xn, 
graphically, cause the demand curve and 
supply curve to shift to the right or left; 
x1.x2, ..., xn is called a movement factor [9]. 
 

2.2 Market Price Dynamics  
We will use the exponential demand 

function as the consumer demand function 
of (1), which is: 

yi(t) = αi        , αi > 0, δ > 0; i = 1,2, , m (7) 

Deman Function from  (7) we can state with 

yD = α    , a > 0, δ > 0    (8) 
 

where  α =     
  ln (αi) dan δ =     

  δi 

 
Supply Function is linear :   
 

yj = αi + bjp(t – 1), bj > 0, j = 1,2, …, k    (9) 
 
The Market Supply Function from  (9)  can 
be expressed as follows: 

 
yS = α + bp(t – 1), α > 0, b > 0  (10) 

 

where α =     
  αi  dan b =     

  bj. Value is 

the quantity of stock sold, while b is the 
tendency to sell by the company. From (8) 
and (10) a market price is obtained that 
meets the balance nature of yD = yS 
 

p(t) = 
 

 
 ln 

  

         
   (11) 

 
where  p(t – 1) > 0. If another company pro-
duces similar goods, and competes in the 
market, the company initially follows the 
price of p (0) to sell its production goods. 
However, after the company operates all 
the time t, assuming demand does not 
change, the price of p (t) will go down. This 
is due to the increase in the value of the co-
efficient b from equation (10), as a result of 
the entry of a new company into the mar-
ket, where the quantity of goods sold in the 
market rises. If the driving factors x1.x2, ..., 
xn are also considered in model (11), then 
the price of p (x1.x2, ..., xn) will fluctuate 
over time. 
 
3. RESULTS AND DISCUSSION 
3.1. The Development of Handsanitizer 

Prices in Indonesia at Covid19  
Based on a report on the price compari-

son, the prices of hand sanitizers have in-
creased many times. A number of well-
known brands of hand sanitizer soared high 
in several e-commerce platforms, such as 
Shoppe, Bukalapak and Tokopedia around 
81.12 percent. The sample data were taken 
in the span of time from February 26, to 
March 4, 2020. The highest sales figures oc-
curred on March 2, 2020 with a total value 
of Rp159,560,430 from 1,613 transactions. 
The average product purchased was in the 
form of a 50 to 500 ml hand sanitizer, with a 
price range of Rp. 25,000 to 155,000 per 
bottle. Seeing the surge in transactions, not 
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a few there were some sellers who set pric-
es above normal. More clearly can be seen 
in Figure 1. 

The high demand for these products, 
making Tokopedia provide a special page so 
that users can buy and search for health 
goods more easily. Not to forget Tokopedia 
provides cashback promos for every product 
purchase through its platform. A number of 
preventive measures have also been taken 
by e-commerce platforms such as Amazon 
and eBay. Both companies imposed a ban 
on not selling health products with frills that 
can prevent or cure the coronavirus. Ama-
zon even will explicitly delete every ad sold 
by its users if it is known to set an unreason-
able price, for health products such as 
masks, hand sanitizers and medicines. While 
eBay has reportedly removed 20,000 lists of 
items that have been verified as selling 
coronavirus-related items.  

 

3.2. Hand Sanitizer Market Equilibrium : 

 Research Results Dynamic market 
models, both 𝑄𝑑 (demand) and 𝑄𝑠 (supply) 
are taken as the current price function P on-
ly. Information about price trends is mainly 
obtained in two derivatives 𝑑𝑣 𝑑𝑡 and 𝑑 2𝑝 
𝑑𝑡2. To consider price trends. now enter 

these derivatives as additional arguments in 
the supply and demand functions: 

𝑄𝑑 = [(𝑡), 𝑃 ′ (𝑡), 𝑃"(𝑡)]  (12)  
𝑄𝑠 = [(𝑡), 𝑃 ′ (𝑡), 𝑃"(𝑡)]  (13) 

If it limits the linearity of the function and 
simplifies the notation for the independent 
variables 𝑃, 𝑃 ′ and 𝑃 ", it can be written:  

𝑄𝑞 = 𝛼 − 𝛽𝑃 + 𝑚𝑃 ′ + 𝑛𝑝" 𝛼, 𝛽 > 0 (14)  
𝑄𝑠 = −𝑦 + 𝛿𝑃 + 𝑢𝑃 ′ + 𝑤𝑃" 𝑦, 𝛿 > 0 (15)  

It has been explained that the market bal-
ance is achieved if the quantity demanded is 
equal to the quantity supplied. Thus math-
ematically the equilibrium  requirements are 

𝛼 − 𝛽𝑃 + 𝑚𝑃 ′ + 𝑛𝑃" = −𝑦 + 𝛿𝑃 
 𝑛𝑃"+𝑚𝑃′−𝛽𝑃+𝛼=𝛿𝑃−𝑦  
𝑛𝑃"+𝑚𝑃′−𝛽𝑃−𝛿𝑃=−𝛼−𝑦 
𝑛𝑃"+𝑚𝑃′−(𝛽+𝛿)𝑃=−(𝛼+𝑦) 

Equation simulation (11) will be performed 

for various values a and b, by choosing δ = 1, 

= 100, a = 50, b = 1, and a = 70, b = 2, then 

illustrated by changes in price dynamics p (t) 

through chart. Using the Excel program, the 

p (t) graph is shown in Figure 2. 

The momentary change of the price of p 

(t) is P '(t) = - () (17) If selected p '(0) = 0.07, 

δ = b, a = 50, then the behavior of price 

changes is shown in Figure 3. 

  

 

 
Figure 1.  The development of hand sanitizer prices at covid 19 in Indonesia 
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In addition, Figure 2 also shows that the 
change in price of p ′ (t) converges to 0. The 
entry of a new company will cause the value 
of p ′ (t) in equation (12) to decrease, be-
cause the value of p (t) in equation (11) goes 
up. However, p ′ (t) remains convergent to 0. 

And vice versa, the exit of the company from 
the market, causing p ′ (t) to fall, but still 
convergent to 0. In other words, the entry 
and exit of the company, will not cause mar-
ket price instability . 

Figure 2.   Price dynamics p (t) due to the entry of new companies 

Figure 3.  The Price Change Behavior p’ (t) 
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4. CONCLUSION 

  This study has provided an explana-

tion of price dynamics in perfectly competi-

tive markets, where the demand function is 

exponential, and the Cobweb form is linear. 

In this explanation, it is assumed that the 

demand is fixed for prices, ceteris paribus. 

The results of numerical analysis show that 

the dynamics of market prices are stable. 

The entry and exit of companies in the mar-

ket shows that market prices have remained 

stable.  
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