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Abstract- This study explores the conditions and the 
problems of the production and quality of the product 
faced by dairr SMEs in Pangalcngan-Bandung Regency. 
This study aims to recommend lhe technology that mighl 
be accepted and adopted to address the problem in the 
framework of GMP and lo idenlify factors that may 
influence the adoption of the new technology. Problems 
relaled wilh lhe quality of the products have been 
identified and GMP implemen1at1on evalua1ion has been 
conducted. This research recommends the technology 
adoption 1ha1 might be acceplable and adopled 10 address 
the problems arc: I. Establishing a process control system. 
A scheme of standardized production process has been 
proposed; ~.Mechanization of key processing stage, such 
as moulding and cutting machines and the use of boiling 
pans equipped with the lhermocouph:; 3. Improvement of 
the product"s packaging lo enhance protection of the 
product thus will e~tend 1hc shelf life. II is suggested to 
modify lhe secondary packaging using standing pouch 
aluminum foil. Factors that may influence the adoption of 
lechnology by the SMEs have been identified. The 
positive factors arc: the motivation and efforls lo improve 
the quality and performance of the product; consumers' 
demand for quality and good manufacturing practices; 
government or regulatory enforcement; and increasing 
production volumes. The negative factors are: limited 
knowledge and educational backgrourld of the SMEs' 
human resources; the reluctance of the SMEs to change 
lheir current traditional practices: and financial cost.The 
SMEs perceived that the relative advantage of GMP 
implementation is low due to the cost that arise as a 
results of fac1hties and equipment improvement 
Implementation of GMP and the new technology 
embodied in it are perceived as complicated by the SMEs. 
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This is caused by their limited knowledge of the concept 
of GMP and the new technology itself. However, the 
SMEs perceived that GMP implementation 1s compatible 
with their values, needs, consumer's demand, and 
govemml"nt regulatory. 

INTIWDU\TION 

Bacground and Need 

S MEs have an importam role in the economy of 
lndonesi, they contribute sigmficantly to the GDP, 
\Vhich amounts approximately to 60 percent and the 

number of workers absorbed by the sector stood al 97 
percent of the total workforce a\ailable [3]. Howe1·er, 
there are several challenges faced by the SMEs in 
developmg countries, such as sourcing financ:al capital, 
human resource competency, technology adoption, 
etc.[24]. The maJority of SMEs in Indonesia still apply 
lraditional practices in terms of production processes and 
marketing, which indicates the low level of technology 
adopted [3]. 

Pangalengan is a sub-district of Bandung Regency 
that sen.es as the centre of milk production 111 West Java. 
There are many establishments of SMEs of dany products 
producing milk caramel, milk nougat, milk dodol, and 
milk crackers [ 15]. lrutially, the smallholder dairr 
farmers' motivation was to utilize the fresh milk that 
could not be absorbed hy the big dairy processors due to 
quality issues. Therefore, they were urged to innovate by 
processing the excess fresh milk to l'lecome mere v'tluable 
dairy products using simple and limited technology. This 
process is known as the grass-root innovalion. Bhaduri 
and Kumar [7] define grass-root innovalion as the 
innovation that was done by the grass-root people who 
have grasped the corresponding techniques and skills and 
usually due to necessity, hardships and challenges. 

Pangalengan has a wide range of traditional dairr 
products that have been known and appreciated by 
consumers for years. The main product is milk caramel 
which amounts !o 80 % of total products. These SM Es in 
Pangalengan produce milk caramel with production 
capacity ranging between 150 - 1000 1 of milk per day 
involving 10 - 65 workers per each SME. fhese SMEs 
contribute to the economy of the n::gion by creating the 
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added value of the fresh milk (increasing income) and 
absorbing the workforce (reducing unemployment).a 
provincial region in Indonesia located on Java Island. 

Most of dairy SMEs in Pangalengan lack of 
technology adoption and GMP implementation, with 
resulting inconsistency in the quality of the product and 
limited area of product distribution. This has resulted in 
the product's low marketability when compared with the 
milk candy found in the national market which consists of 
mainly imported products. 
ResMnh Purpose 

The purposes of this research are: I. To 
recommend 1he adoption .of technology in implementing 
GMP in the SM Es of dairy products (esp. milk caramel) 
that may improve the quality of the product, and; 2. To 
identify the positive and negative factors that may 
influence the adoption of this new technology by the 
SM Es. 
Research Questions 

The research questions this research are identified 
as follow: 
I. What are the problems of production and quality of the 

product? (confinnat1ve and exploratory question) 
2. What type of technology innovation might be 

acceptable and adopted to address the problems? 
3. What are the positive and negative factors that may 

influence the adoption of technology by these SMEs? 
Research limitations 

This research 1s conducted on the dairy SMEs in 
Pangalengan- Bandung Regency, West Java, Indonesia. 
The study focuses on the product of grass-root innovation, 
such as: milk caramel. The research adopts a case study 
research appro2ch conducted in Pangalengan, thus the 
result may not be generalisable ltypical findings) :o 
another region. The theoretical fi"amework used in this 
study limits the discussion of the findings based on the 
GMP theory and innovation adoption theory 

II. LITERATURE REVIEW 

A. Quality Assurance 

Quality is a diverse concept and may be defined in 
different ways depending on the interest of lhe 
manufacturers or the consumer's point of view. The 
widely known concept of quality introduced by Juran 
( 1988) defines quality as "fitness for use'' which means 
that the product or services should meet the requirement 
and expectation of the consumers [26]. Industry defines 
quality as, 

.. A measure of purity, slrenglh, flavour, color, si:e, 
mafllrity. workmanship and condition, or 011y 01htr 
distmctfre auribute or characteristic of the product" (26, 
p. 12) 

Quality assurance ·describes and manages the 
activities of control, evaluation, audits, and regulatory 
aspects of food processing system to assure that the 
product being produced confonns to the standards. 
Nowadays the quality assurance systems that can be 
implemented by the food SMEs are those in the ISO 
Series (ISO 9001.2008, ISO 22000:2005), Hazard 
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Analysis Critical Control Point (HACCP), and Gooc 
Manufacturing Practices (GMP) [ 18],[26). 

There have been numerous studies of factors tha 
influence the implementation and adoption of qualit} 
assurance systems by the SM Es. Karipid1s et nl [ 18 
reviewed that the influencing factors can be grouped intc 
four categories, which are: 
I. Internal benefits or advantages (e.g. improve 

company's confidence to produce quality product) 
2. External benefits or advantages (e.g. improve marl<e 

share and competitiveness) 
3. Internal barriers or dis<1dva11tages (t:.g. limitec 

trained human resources and limited financial) 
4. External barriers or disadvantages (insufficien 

quality tools and lack of training or education). 
There are four basic factors that may encouragt 

SMEs to adopt QAS, which are: their positioning in tht 
marketplace when compared to the competition, the effec· 
of poor quality, the quality culture, and the effectivenes! 
of activities aiming to achieve quality goals [ 18). 

Reference [16) confirmed that the primary motive 
for adopting a food safety system (GMP, MeSTI) ir 
Malaysian food industry was to improve product quality 
while external factors influencing iOod safety adoptior 
was consumer awareness of food Safety and the intenlior 
of industry to increase customer confidence. 

Another study on the implementation of the qualit} 
control system in dairy SMF. in.Bandung suggest that th< 
problems faced by the SME in relarion to milk c:aramel~ 
encompass the raw materials quality, pr:ocessing qualil) 
control, human resources management, as well as tlit 
product marketing and distribution [15]. However, thi! 
study did not clearly evaluate the implementation ofGooc 
Manufactunng Practices (GMP) as a quality assuranc< 
system that is more practical and suitable for the fooc 
SMEs in Indonesia [20]. Thus, it needs further stud} 
about the technology that can be accepted and adopted b) 
the milk caramel SMEs to solve the quality problems anc 
improving the implementation ofGMP. 

e. Good Manufacturing Pmctices (GMP) 

GMP is guidance for food production which i! 
aimed to produce food products with quality, that are saf( 
to be consumed and in accordance with consumers· 
requirements. Fardiaz (1996) as cited by Herlinawati [17: 
states that the objectives of GMP application in the fooc 
industry arc to: 
l. Encourage the food processing industry to be 

responsible for the quality and safety of product! 
produced. 

2. Improve the competitiveness of the food processinE 
industt-y. 

3. Improve the productivity and efficiency of the food 
processing industry. 

GMP forms the basis of a foundational platform fo1 
a quality assurance program upon which other system! 
such as food safety system (e.g. ISO 22000, HACCP; 
could be built to produce consistent quality and safety ol 
the food. GMP provides the basic requirement to assure 
good practices related to the workers, the facility and 
environment, the machinery or equipment and also 
process control [9], [ 14]. The benefits of GMP 
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implementation in small dairy factory are related to food 
safety, longer product shelf life, reduced losses, better 
working environment, and consumer satisfaction [ 11 ). 

The GMP standard in this study refers to the 
Regulation of Head of The National Agency for Food and 
Drug Control (NADFC) Republic of Indonesia No. 
HK.03.1.23.04.12.2206 year 2012 about GMP for 
household and small scale industry [20] and covers the 
following aspects: 
I. Location and production environments 

The location of the food industry should be kept clean, 
free of litter, odour, smoke, dirt and dust. The 
environment of the location should be maintained in a 
clean state. 

2. Building and facility 
Building and facility should assure that during the 
production process, food will not be contaminated by 
the physical, biological, and chemical hazards, as well 
as easy to clean and sanitize. 

3. Production eqµipment 
The equipment corning contact with food should be 
designed and constructed to ensure the quality and the 
safety of the food produced. Production equipment 
and containers should be made of materials with no 
toxic effect, durable, and easy to ::lean and sanitize in 
its intended use. 

4. Water supply and facilitv 
An adequate supply of potable water with appropriate 
facilities for its storage, distribution and temperature 
control, should be available and meet the requirement 
of clean water quality or drinking water quality. 

5. Hvgiene and sanitation facility and activity 
Hygiene and sanitation facility and activity are needed 
to assure ihat the buildi11g and equipment are in clean 
condition and to prevent the cross· contamination from 
the workers. Cleanir.g facility for washing of food, 
equipment, supplies and building and employee 
hygiene facilities (hand washing and toilet) should be 
available, well maintained, and in a clean state. 

6. Personnel health and hygiene 
Food handlers should maintain a high degree of 
cleanliness, where appropriate, wear suitable 
protective clothing, head covering, and footwear. Food 
handlers should avoid the non-hygienic practices that 
could result in contamination of food, for example: 
smoking, spitting, chewing or eating, and sneezing or 
coughing over unprotected food. 

7. Maintenance and sanitation hygiene pmgram 
Maintenance and sanitation program for production 
facilities (buildings, machinery I equipment, pest 
control, waste handling an<l other) shall be done 
periodically to ensure avoiding cross contamination to 
the processed food. 

8.~ 
Storage of raw materials and finished products should 
be provided in such a way to avoid the decreasing of 
quality and safety of the product. The storage of raw 
materials and finished products must be separated in a 
clean room. 

9. Process control 
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The production process shall be controlled properly to 
produce good quality and safe food product. Process 
control in food home industry or food SME can be 
done through the following steps by establishing: a. 
The raw material specification; b. The raw material 
composition and formulation; c. The standard 
operating procedure for the production process; d. The 
type, size, specification of the packaging; e. The 
detailed product information, including product's 
name, production date, expiry date. 

I 0. Food labellim: 
The food label ~hould contain the following 
minimum required information: a. Product 's name; 
b. List of raw materials and ingredients; c. Nett 
weight; d. Producer's name and address; e. Expiry 
date; f. Production code; g. Food licence number. 

11. Supervision by the person in charge 
A person in charge is required to supervise all stages 
of the production process and control to assure the 
food product quality and safety. 

12. Product recall 
The owner of the food establishment must recall the 
product if suspected to cause illness/food poisoning/ 
and or not meet the requirements of food legislations 
and regulations. 

13. Records and documentfili.ruJ. 
Appropriate records and documentation are needed to 
facilitate traceability of problems related to production 
and distribution process, to prevent the distribution of 
products that exceed the expiry date, and to improve 
the suitability and effectiveness of the food safety and 
quality managem.:nt system. 

14. Training of employees 
Managers and employees must have basic knowledge 
ar.d competency regarding the principles and practices 
of food hygiene, sanitation and food processing in 
order to produce good quality and safe food. 

A study on lhe implementation of GMP and 
HACCP plan in a nata de coco company shows that it has 
addressed the issues of physical contamination from 
equipment, environment, and workers, thus reducing the 
rejected product from 14.43% to 5.32%. However, there 
are some issues regarding the implementation of GMP in 
the developing countries such as: I . Industry size; 2. 
Infrastructur.:; 3. Tradition; 4. Behaviour/attitude; and 5. 
Financial cost [14]. 

Applying GMP and HACCP to traditional food 
processing can effecti•1ely manage and control hazards 
that may be associated with the traditional practices. GMP 
implementation is an effective system for ensuring the 
quality and safety in the traditional processing of maize in 
Ghana [2]. In such lraditional operations, GMP can be 
implemented at minimal cost by relying on simple 
techniques and instruments such as visual inspections, 
using pH strips, Lhennometers, and timing of unit 
operations. 

Yuwono, Zakaria & Panjaitan [28] identified 
internal and external factors that influence the continuity 
of GMP application in the fish fillet processing plants. 
The internal factors are lack of education and lack of 
experience, whereas the external factors are lack of 
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government policies in "OCialisalion and traimng ofGMP. 
lack ot potable warc1 and ice supply, lack of law 
enforcement, and rnarkel demand. 

C Technology /nnovmion Adopt1011 

The introduction or qualily assurance concepts to 
the SMEs that is embodied in the implementation ofGMP 
and the processing technology included can be regarded 
as a new technology or innovation concepl for the SM Es. 
The implementation of GMP and technology included in 
it 1s aimed to improve the product's quality and 
compemiveness. 

The newness of an innovation is measured 
subject:vely by the adopters and more emphasizing in the 
usefulness and novelty (22]. In the context of a 
developing counlry, technological innovation is the 
process where a company creates and/or applies the new 
design and/or ne\\ production process of goods and 
services regardless of \\ hether they are new to their 
competitors, their customers or the world [4). 

Accoring to Rogers [22), technology innovation 
can be classified into hardware technology and software 
technology. Hardware technology refers to the physical or 
material objects such as tools, machinery, or CGuipmenl. 
while software tec!lr.ology refers lo mfom1ation base or 
systems underiying the hardware technology (22]. GMP IS 

the software technology that underlying the usage of 
hardware technology needed to improve the 
implementation of the concept. 

The rate of technology I innovation adoption is 
inOuenced by the perceived attributes of the innovations 
as explained by Rogers [22) as follow: 
I. Relative advantage. This is the degrrc 10 \~h1ch 

innovation is perceived as betlcr than the existing one. 
It can be measured by the economic perspecti~e. 
convenience, and satisfaction. 

2. Compatibility. This is the degree to which an 
innovation is perceived as being consistenl with the 
existing values, past experiences, and the needs of the 
adopters. 

3. Complexity. This is the degree to which an innovation 
is perceived as difficult to be understood and to be 
applied. 

4. Trialability. This is the degree to which an innovation 
can be trialled prior to full implementation in the real 
situation. 

5. Observability, it is the degree lo which the result of an 
innovation can be obser\'ed by others. 

This study focuses on the relative advantage, 
compatibility, and complexity of GMP and relevant 
technology needed because these three factors have 
consistently influenced in adoption behaviour of technical 
innovation than other factors [23]. 

In addition, Ram and Sheth (21] argue there are 
five .bamers that weaken the adoption of innovation and 
may lead to the innovation resistance, which are: usage 
barrier, value barrier, mk barrier, tradition barrier and 
image barrier. The usage barrier happens when an 
innovation is not compatible with existing worknows, 
practices or habits. It 1s the most probable cause for 
resistance to innovations. The value barrier arises if the 
innovation does not offer significant performance-to-price 
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compared 10 Ifs substitutes. Risi. barrier refers to the 
degree of risks an innovation entails (physical, economic 
and function). Tradition barrier related to the changes an 
innovation may cause in daily routines and deviate from 
established traditions. The image barrier arises due to a 
stereotyped thinking and perception of an innovation. 

There was a study on the technology transfer of 
some Moroccan traditional dairy products to improve the 
traditional fermentation process [6). It proposed the 
schemes of standardized production stages, in which the 
processing steps are basically the same as those used in 
traditional m~thod with the required adjustments for 
standardization and enhancement of safety and quality of 
the final products. 

Yuwono, Zakaria & Panjaitan [28) used the theory 
of perceived attribute innovation to study the factors 
affecting the implementation of GMP in the fish fillet 
processing unit in Java-Indonesia. The respondents who 
continue lo apply GMP imply that the GMP 
implementation gave them relative advantages by 
expanding export markel orientation and reducing rejected 
product. They also perceived that GMP is compatible with 
their values and customer's values (requirements of the 
customer and regulation of the export destination 
counll ies). They have received education, training, and 
manual guidance from the government thus they do not 
perceive GMP as complex. On the other hand, the 
respondents who decided to stop the GMP 
implemeniation perceived that the GMP implementation 
did not give them relative advantages, not compatible, and 
difficult to apply. · 

Ill. RESEARCH METHOD 

The e~ ploratory case study methodology is applied 
in this study. This research was conducted through four 
stai;es, which arc: I. lde11tification of the dairy SMF.s 
profile in Pangalengan; 2. Identification uf current 
processing technology; 3. Identification of technology 
adoption that might be acceptable and applied to address 
the problem; and 4. Identification of factors thal may 
influence the adoption of new technology by the SMEs. 

Data was collected by domg the field observation 
and semi-structured interviews with lhe respondents (5), 
[ t 9]. All interviews were recorded and transcribed for 
analysis [27). The participants were purposively sampled 
based on their experience and knowledge: 
a. Respondent t: The owner of AA enterprise, dairy SM E in 

Pangalcngan 
b. Respondent 2: The owner of BB enterprise, dairy SME in 

Pangalengan 
c.Respondent 3: The owner of('(' enterprise, dai1y SME in 

Pangalengan 
d Ir. Agus Sudibyo. MP (Respondent 4): Semor researcher al 

('enter for Agro-based Industry 
e. Drh. Asep Rahmat H. (Respondent 5)· Processing Unit 

Manager al The Cooperatives oi Bandung Regency Dairy 
Farrnen (CBRDF) 

The data were analysed using descriptive and 
interpretive analyses [27). The field observation data 
were analysed by referring to the GMP standard and 
literature review or practical theory of milk caramel 
processing technology and quality assurance. 
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IV. FINDINGS AND DISCUSSION 

A. Profile of dairy SM£s in Pa11gale11gan & ci1rren1 
1ech11ology applied 

. BB Enterprise was the pioneer of dairy SM Es in 
Pangalengan and it is still the leading player in the region 
.,.,;th the biggest production capacity, monthly income and 
number of workers. The government awarded BB 
Enterprose rhe Upakarri award as the small-medium scale 
entrepreneurs ,vho had succeeded in business and 
surrounding community developmenl 

AA & CC Enterprise were relatively new 
established (in 2003 and in 2008). The owner of CC was 
previously an emplo}ee of AA and BB. He was an 
experienced and skilled worker ''ho decided to establish 
his own enrerprise and succeeded. The detailed profile of 
dairy SMEs in Pangalengan can be seen in Table I. 

Table I Profile ofdatry SMEs in Pangalengan 
Geneml AA BB CC 
lnfonnation 
Estabhshmcnt's 2003 1970 2008 
Year 
Producuon 200 .JOO 1000 250-250 
ceµacuy (ll 
>.lonthly rncome 60.000,000 70Cl.OOO.OOO S0.000.000 -
(Rp} 60.000.000 

70.000.000 800.000.000 
Human resource< 
I. Numb<:r ol' II 10 0 
pcnnanent 
Wori<ers 
2 l\umb<:r of 20 65 25 
daily wort..cr• 
3 Education lcv~I Senior S<!nior High Senior ll igh 

of\\or~~rs Hijth schlK'I 10 s;hool ~ 5 
:Khool • 11 wori<crs Oropoot 
wori<crs Elcmcnul) fonoorh•gh 
Elementary school and school c 20 
school k Juni<>r high workers 
Ju11ior hii;h school • 65 
...:hoot - 20 wori<crs 
wori<crs 

Milk caramel is a processed dairy product with a 
soft chewy texture, brown colour and has a distinctive 
taste, flavour and aroma. The distinctive properties of 
milk caramel are the result of the reaction between sugar 
and milk proteins during the heating process (known as 
caramelisation and Maillard reaction). Milk fat 
decomposition during heating in the high-sugar 
environment also contributes to the distinctive taste of the 
product [I), (I 5]. 

The compos111on of raw materials and ingredients 
in the milk caramel consist of fresh milk, sugar, glucose 
syrup, and margarine. The packaging materials consist of 
oil paper and HVS paper (as a primary packaging) and 
printed plastic bag (as a secondary packaging). 

The equipment and producuon technology being 
used are still simple and manually operated by rhe 
workers. The production equipment consists of: plastic 
milk container, aluminum boiling pan, gas stove. wooden 
sttck stirrer. stainless steel knife, working table, plastic 
pan, alummum tray, plastic tray, plastic packagmg sealer, 
and production code stamp. 
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Heating and cooking is the key processing stage to 
evaporate the water content of the milk. The cooking 
process should be done with the stirring along the process 
to distribute the heat evenly rhroughout the dough and 10 

avoid the coagulation of the mixture. The First stage of 
heating ts pasteurization that aims to kill the pathogenic 
bacteria. The original type of heat treatment was a batch 
process in which milk washeated to 63°C 111 open vats and 
held at that temperaturefor 30 minutes [8). The production 
process now of milk caramels is shown in the Figure I 
below 
Fresh noll, sicar, glucose 

syn.4), rrargari ne 

PrepcQJon cJ r;,.v rratenals 
I 
t 

Mxirg of raw lllllerials 

COOti~ 

r 
\\tapping I 

' Mlkcararrel ===i 
Figure I. Flow chart of milk caramel production process 

B. Problems of productio1r ~nd quality of the product 
faced by the dai1y SMEs in Pangaler.gan 

I. Finished product quality is not consistent 111 tenns of 
taste, texture. size, and the shelf-Ii fr of the product. 
They often found some defect products in the retailer 
store before reaching its expiry dale. The problems 
of product's texture & taste related 10 the production 
process control, especially in the heating aud 
cooking stage (e.g. overcooking due to lack of time 
and temperature control). 

2. The current secondary packaging, which is a 
transparent plastic bag. cannot protect the product 
properly from direct sunlight and high temperature 
when the product i.s being displayed in the retailer 
store. Under this condition, the fat content of milk 
caramel will seep into the wrapping paper, making 11 

look defective, and the product texture is softened. 
3. The causes of the problems are non-standardized 

production process, low level of GMP 
implementation and lack adoption of new 
technology. These SMEs do not have the process 
and quality control system established, thus the 
consistent quality of the product ts difficult to 
achieve. In the view of respondent 5, 

4. The GMP implementation evaluation shows that 
there are four main elements that need 10 be 
improved by the SMEs and directlv affected the 
product's quahty, they are: p~ess control, 
personnel hygiene, hygiene and sanitation activities, 
and training of workers . 



ICAIA 2015 

C. ldentijiC(l(ion of technology innovation that might 
be accepted a11d adopted in implementing GMP to 
address the problem:> 

Based on rhe interviews, field observations, and 
dara analysis, it has been identified three types of 
technology in the framework of GMP that mighr be 
accepled and adopred 10 address the problems, 

I. Process conrrol system 
The SOP of production process is established as a 
guidance of producrion process. II ensures the 
production process is carried our through the same 
stages with srandardized condition. The proposed 
scheme of a slandardized production process can be 
seen in Table 2. The SOP of personal hygiene is 
established 10 ensure thar food handlers who contact 
\\1lh food do not result in cross-contamination 10 the 
food. SOP for saniration to ensure that all parts of the 
establishment are appropriately clean. 
Table 2. Scheme of standardized production process 
1'o Pmcess stage Process qualiry control 
I Prepare1ion ofrew The composition ofrew mat:rials 1s 

2 

J 

4 

6 

lll31erials rofcrred 10 the fonnulllion sheel$ 

Fresh milk is hcn1ed 
up the wilh the 
•ddi1ion of sui;nr. 
glucose S)Np, and 
tnar~arine. 

Tlic mixture is cook 
in• 1empc:re1urc 
I 15-IJ2"C for J-4 
hours. 

The mix1ure ·~ 
crolcd un1il ii 
reaches a 
1empera1urc 45°C 
and 1he11 ii is 
poured in10 1he 
molding pan, 

fhe caramel sheet 
:s sliced 111d cul 
in10 the desired size 
of milk c1remcl ( 1.5 
cmx l .Scm). 

Th.: milk Cll"llfld IS 

wrapcd The tirsl 
prunary "'*PPma 
paper 1s lhe 011 
papcr, che 
secondary wl'appmg 
paper is 1he prin1ed 
HVS paper. 

Milk is pasteurized in a 
1<111p.:ra1ure 6J-70"C for 3V 
minu1es prior to addi1ion of 01hcr 
ingredients. 

The cooking process should be 
done by surring the m"llire 
throughout the process to 
distribute the heat evenly 
chrooghouc cho mixtur~ ind co 
a,•oia the coagul"1on of 1ho 
mixture. 

• T ompcra1urc is che~ked by 11srni: 
thennometer. 
Th" end poin1 of~ooking siage i< 
dctennined by checkini; lho 
mixrure scickincs• (exren 
judgement). The dou11h 
s.1ickiness can Ix checked by 
pouring a umple <Jf mixcure inco 
the i;lass of waler lhc end p<'mt 
is reached iftbc muttwc hardens 
and can be broken off by finger. 

The mixrure is weighed in the 
molding pan 10 make sure the size 
consis1ency of each doui:h shcec . 

The caramel chunk si.ze is checked 
visually for its unifonnicy SOP 
personcl hygiene is rofemcd co as a 
process control of contaminacion 
from the foodh.andlcrs 

SOP personcl hygiene SOP 
persond hygiene is refcmcd 10 as a 
process control of con11mina1ion 
from the foodbandlen. 
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Wrupped milk 
caramel is pnckcd 
i1110 che plastic bog 
and weii:hed as 
desired (e.11. 100 
grains. 200 gnims, 
or 500 grams) 

The label slicker of 
expiry dace is 
stamped on to the 
fro111 side ofche 
plascac ba o. 
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The ncn weight of each packed 
producl is measured usini: the 
occunue scales. 

T11e expiry dalt co<k is checktd 
visually to make sure ofchc 
accuracy. 

2. Mechanization of key processing stage 1s desirable, 
such as manual mixing to be replaced by the 

mechanically operated machines, the use of moulding 
and cutting machines, and the use of boiling pans 
equipped wirh a temperarure monitoring devices (e.g. 
thermocouple) 

3. Improvements in the product's packaging to enhance 
protec1ion of the product thus extend the shelflife. It 1s 
suggested to modify 1he secondary packaging using 
standing pouch aluminium foil. Aluminium foil has a 
good tensile strength and an excellent barrier to light, 
liquid and foods [10]. lmprovemenl i11 packaging 
design and marerials will affect the consumer 
acceptance that might lead to the increase of producr 
marketability. 

D. Factors that may influence the adoption of 
te.:Jinology by the dairy SM Es 

Factors that inOuence the adoption of technology fall into 
three cai~gories: I. positive factors; 2. Negative factors; 3. 
The perceived altribules of the technology. Positi\e 
factors are those thal encourage the SMEs to adopt the 
new technology. Negative factors are those considered to 
be barriers to technology adoption. While perceived 
attributes of rechnology are characteristic of technology 
innovation as perceived by the individuals. 
I. Positive factors 

a. Motivation and efforts to improve the qyaljty and 
performance oftht product 

The SMEs realize that they have quality issues, 
and need to improve the production process by 
implementing GMP and applying relevant technology. 
Respondent I said, 

"We realize that we still need to improve 
the quality of the product Lo be able lo 

survive in this competitivi! business 
c1111iro11111e11t" 
Applying GMP and relevant technology are 

regarded as efforts of quality improvements and 
assurance of the products safety to gain consumers' 
trust. This finding conforms to previous research [16}, 
[18]. 
b. Consumers' demand for qualitv and good oracljces 

of manufactucin& 
The increasing awareness of consumers 

regarding quality and good practices of manufacturing 
also encourage the respondents to adopt GMP. This is 
consistent with the previous study by Fernando, Ng and 
Yusoff ( 16) that highlighted consumer awareness of .. 
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food quality and safety, and the intention of industry to 
increase customer confidence. 
c. Government or regulatory enforcement {e.g. home 

industry food licence) 
To get the food licence, the food SM Es should be 

audited by the government official regarding the 
production facilities, production process, hygiene and 
sanitation requirements that are also included in the 
GMP. Therefore, the SMEs perceived that regulatory 
enforcement encourage them to implement GMP. This 
finding conforms with previous research [ 18], [28]. 
d. The Increase of production volumes 

The SM Es recognize that they cannot rely on their 
current technology and working system if there is an 
increase of production volumes. Implementing quality 
assurance system such as GMP and adopting 
mechanized operating machines will become an urgent 
need to produce products that are safe and good quality. 

2. Negative factors 
a. Limited knowledge and educational background of 

the SMEs' human resources 
The workers' education level is low because they 

had only limited secondary education. Consequently, lhe 
awareness and knowledge about food processing, 
hygiene and sanitation practices for the food industry is 
limited. They do not actively searching for lhe 
information for new and up-dated technology. They rely 
on the local government training event and some 
academics who visit their site to absorb the infonnation 
on technology transfer. Respondent 5 said, 

"Technological changes relate with 1he 
educational backgrot1nd of rhe adopters. 
In my experience, the ltigh-le1•el 
educntion workers are more willing to 
adapt to rhe changing of technoiogy" 

b. Relu1:tance of the SMEs to change their current 
i!:fil!itional practices <mindset. e1Cper~ 

Technology adoption also involves social 
changes. Changing a mindset, people's attitude and 
ways of working are considered to be challenging by the 
SMEs. Respondent 5 said, 

"These SMEs are still trapped in the stigma 
or idea that they are prod11cing a 
traditional prod11ct. It is diffic11!1 10 change 
their practices to use the GMP concept. as 
well as introducing the new technology that 
is relevant" 

GMP implementation requires changes of 
workers' behaviour and attitude towards hygiene 
practices. Applying new technology (e.g. moulding and 
cutting machmery) would require adjustment of 
knowledge and skill of the workers. Tradition barrier 
arises in I his case and can hamper the adoption of such 
technology or inno"vation [II], [ 14], 21 ). 
c. ~l..@fil 

Improving facilities and equipment to meet the 
requirements of GMP and adopting new technology 
additional cost that must be borne by the SM Es. 
Improving packaging design and material will increase 
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!he production cost that eventually affect 1he product" s 
selling price. Respondent 4 stated, 

"New technology adoption. whether 
hardware or software wi/I involve cost to 
improve the current j(1ciliries or 
technology being used" 
This will be the challenge faced by the SMEs in 

adopting new technology; otherwise there is government 
support for them. This finding confinns previous 
research [ 11 ], (14], [ 18), (28]. 

3. The technology perceived attributes 
a. Relative advantage 

The degree of relative advantage is often 
expressed in terms of economic profi1ability, meaning 
that the profit gained needs to be compared with the cost 
of adopting the technology. The SME:; consideratior. in 
adopting the new technology is its usefulness and 
function. Respondent 5 said, 

"When we introduce new technology to 
the SMEs, they will calculate the money 
they spend againsr the benefit they will 
receive" 
In tem1s of implementing GMP, the benefits are 

as follows: th~ improvement of product's qu<1lity, 
assurance of food safoty; reduced losses; better working 
environment: consumer satisfaction; and an extended 
shelf life for milk caramel. Bur, th~re will be costs for 
improving the hygiene facilities, investing on 
mechanization of processing stages, and. preparing the 
adequate personal hygiene.facility. The SMEs still think 
that the cost of implementing GMP is 100 high. ·Thus, it 
will r.eed government support, technically and 
financially, to accelerate the GMP implementation by 
the SMEs. 

Rogers (221 states that adoptrr incentives 
increase the relative cidvantage of the innovation. 
Adopter incentives can act as a cue-lo-action in 
triggering the adoption of an innovation. To adopt a 
quality assurance system, SMEs need to believe that 
performance improvements are guaranteed, because they 
are not willing to invest in systems that promise only 
··potential" returns somewhere along the way. 
b. Compatibility 

An innovation or technology can be compatible 
or incompatible with: I. sociocultural values and beliefs; 
2. previously introduced ideas; and 3. the needs for 
innovations [22). The OMP implementation is 
compatible •..vith the needs of the SM Es to address th~ 
problems of production and quality of the product. This 
fact is supported by the identified positive factor which 
is motivation and efforts to improve the quality and 
performance of the product. 

The GMP implementation is perceived to be 
compatible with the needs of the customers. This has 
been identified in the positive factor which is 
consumer's demand for quality and good practices of 
manufacturing. 

The GMP implementation is also perceived 
compatible with the government and regulation 
enforcement. In order to get the food licence, the SMEs 
should be audited by the local government officer to 
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examine the properness of the establishment, and that 
include aspects required by GMP. 
c. Complexitv 

Implementation of OMP and the new technology 
embodied in it arc perceived as complicated by the 
SMEs. This is caused by their limited knowledge 
regarding the concept of GMP and the new technology 
itself. Respondent 3 said 

'"I'm not fnm1ftar with GMP. I do11't1hi11k 
I hm·e received the information or 
training abow that. But as a food 
producer, of course. I impleme111 some of 
the concepts, such as the cleanli11ess. and 
the hygiene practices .. 
Complexity can be associated w11h tradition 

barrier of innovation adoption. Ram and Seth (21) 
suggest strateg) to overcome the tradition barrier by 
educating the consumers of an innovation and the use of 
change agents. 

Suitable teaming programs about GMP and the 
relevant technology ought to be provided ro improYe the 
competency of hunian resources in dairy SMEs. The 
change agent might refer to the officials of Local 
Government Bureau of Health (loca! food mspector) 
who assist and monitor the GMP implementation by the 
SMEs. This indicates that govemmrnt's 1olc is needed 
in distributing the infonnation about OMP and 
transferring technology to the SMEs. This confon11s 
with previous research [ 17); [ 18], (25), [23). 

V. CONCLUSION 

Problems related with the quality of the products 
have been identified and GMP implemc::ntation e\'aluation 
has been conducted. This research 1ecomme11ds the 
technology adoption that might be acceptable and adopted 
by the dairy SM Es to address the problem a~ follow: 
I. Establishing a process control system. A scheme of 

standardized production process has been proposed. 
2. Mechanization of key processing stage, such as 

moulding and cuttmg machines and the use of boiling 
pans equipped wi th the thermocouple. 

3. Improvement of the product's packaging to enhance 
protection of the product thus will extend the shelflife. 
II is suggested to modify the secondary packaging 
using standing pouch aluminium foil. 

The SMEs perceived that the relative advantage of 
GMP implementation is low due to the cost that arise as a 
results of facilities and equipmen: improvement. 
Implementation of GMP and the new technology 
embodied in it are perceived as complicated by the SMEs. 
This is caused by their limited knowledge of the concept 
of GMP and the new technology itself. However, the 
SMEs perceived that GMP implementation is compatible 
with their values, needs, consumer's demand, and 
government regulatory. 

Implications of the Research 
I. Implications of a practical kjnd at the workplace level 

in the SMES 
The proposed standardized production stages, raw 

material and finished product speci tication, SOP for 
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personal hygiene, and sor for sanitation might be 
implemented by 1he SM Es in daily operation. 
2. hnpljcations of a policy making kjnd by the 

government 
a. Local government needs 10 create a long-1em1 and 

continuous program in assisting the SMEs to 
implement OMP and adopting the technology 
needed. Officials of Local Government Bureau 
of Health (local food inspector) can be the 
change agent who assist and monitor the OMP 
implementation by the SM Es. 

b. The government needs ro play significant role, by 
supporting and providing the infrastructure for 
the SMEs, providing trainings related with the 
sanitary production process and good 
manufacturing process for SMEs, and conducting 
regular monitoring of GMP implementallon. 

c. The government may participate in creating 
ex1emal business environment that would 
encourage the adoption of GMP with emphasis 
on information distribution and 
acknowledgement of GMP adoption by the 
SMEs to gain customers' trust. 

Further Research Direc11011 
To enlarge the scale of research in this field, the 

researcher suggests to involve more SM Es respondents in 
01her regions (representatives of the population). The 
respondents' selection criteria can be based on those who 
already adopt the GMP and those who do not as a 
comparison. Quantitative anal)'Sis of GMP 
implementation evaluation, by using a numhenng i:cale, 
would add more valuable 111formation to this research. 

Aoo1her interesting research topic would be to 
address the issue of GMP implementation relative 
advantages. Thus it will need a calculation of co~t and 
benefit in implementing the GMP. 
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