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ABSTRACT: Up till now, Tempe, which is known as typical traditional Indonesian foodstuff, is produced 

using non standardized low-tech process. Although widely known as highly nutritional and beneficial to health, 

nevertheless, Tempe is recognized as cheap, non-prestigious meal, and mostly consumed by rural peoples. This 

circumstance is the result of nearly every Tempe industry being small, home-scale industry practicing 

traditional low-tech process. This research aim to create a model of adoption of innovative production 

technology in Tempe industry. The study was conducted on 68 tempe producers whom are members of Koperasi 

Tahu dan Tempe Indonesia (KOPTI) in the municipality of Salatiga and Boyolali district. The data was 

collected  using  combination of several techniques such as FGD (focus group discussion), in depth interview 

and survey. In terms of technology adoption rate, the results showed the majority of tempe producers  are 

classified as laggards and early adopters. Factors associated with technology and external environmental 

conditions were found to be motivating factors in the adoption of technology. Further,  results of the study also 

showed a number of factors related to the quality of human resources and organizational readiness become 

inhibiting factors that quite prominent in the adoption of new technologies among tempe produce . 

KEYWORDS  :  adoption of technology, innovation, Tempe producers 

I. INTRODUCTION 
Efficacy of a business depend on the ability of itself to apply various technology suited to improve 

efficiency in its business process and in turn can improve competitiveness. Limited technological application 

become one of constraint causing small industry cannot go forward and expand in an optimal fashion beside 

other constraint like the limited capital, lack of expertship and skilled human resources, and also the problem of 

management ( Hanani, 2003 in Sumarno, 2010). It’s widely known that fundamental problems of low small 

industrial competitiveness and efficiency in Indonesia lay in the limited application of production technology 

and management.It is highly important for traditional Tempe industry to adopt innovative production technology 

to cope with changing environment. Tempe, which used to be known as cheap, non-prestigious meal, and 

mostly consumed by rural peoples, currently gaining more consumer. This is due to current research that shows 

Tempe as highly nutritional, have the potential to fight free-radicals, hence delay aging process, and fights 

degenerative diseases (Aristiarini, 2000). 50% of total soy consumption in Indonesia is in the form of Tempe, 

40% in the form of bean curd, and the last 10% in other forms (soy paste, soy sauce, etc.). Tempe mean 

consumption per people per year in Indonesia this time is anticipated to reach around 6,45Kgs 

(http://id.wikipedia.org/wiki/Tempe). Other source reveals Indonesia world’s largest Tempe producer, and the 

largest soy market in Asia (Ongkokham, 2000). 

 

As largest Tempe producer in the world, improving production efficiency and Tempe quality in 

Indonesia need the utmost attention. Research conducted by Hidayat, Sukardi And Insani ( 2004) showed that 

processing technology of Tempe in Indonesia is highly varied and most worker still use the conventional way so 

that there is no standard to be used nationally. While technological development targeted for small industry have 

come to attention of government, various study indicate that the rate of small industrial adoption to 

technological innovation is still relatively low, tardy and often become problematic issue.Many study of 

innovative production technology adoption have been conducted, but so far, empirical studies vary greatly with 

different perspectives and different approaches. There are studies that are aggregated and individual as well as 

by means of static and dynamic methodology (Rietvield & Sudarno, 1987; Sumarno, 2000). Several studies 

have found a number of variables which can be a limiting factor or driving factors for the adoption of innovative 

production technology on individuals. Rogers (2003) states that in addition influenced by technological factors, 

the decision-making process of the adoption of innovative production technology that will affect the rate of 

technology adoption is also influenced by the individual involved. Wiryono (2000) supports the research of 

Roger who found that innovation (technology) and the background of the adopter affect the adoption of 

http://id.wikipedia.org/wiki/Tempe
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 innovative production technology. Furthermore, a number of other studies found that the decision to 

determine the choice of technology at small businesses affected by technological factors, individual factors 

(characteristics of entrepreneurs), the organization resources factors, and environmental factors (situational). 

The factors mentioned above can be a contributing factor or factors inhibiting the adoption of technology 

entrepreneurs.The above exposition shows that efforts to produce a variety of new technologies cannot be 

separated by the fact that the process of technology adoption becomes an important issue in determining the 

success of the adoption of innovative production technology by small industries. Therefore Tempe processing 

technology development efforts also need to be done integratively. Among others, the need to understand well 

the Tempe craftsmen readiness to adopt technological innovations and what factors influence it. Thus there is 

certain that the effort to create a new technology can be applied at the manufacturer level, so it does not become 

a wasted activity. With a mind work as has been described above, emerge an interesting issues for be further 

studied, namely “The Adoption of Technological Innovations in Tempe Producers”. Specifically, the purpose of 

this study was to: 

[1] Measure the rate of adoption of technological innovations in Tempe producers in the municipality of 

Salatiga and Boyolali district, Central Java. 

[2] Identify driving factors and inhibiting factors in the adoption of technological innovations in Tempe 

producers from the aspects of individual, organizational/ institutional, technological aspects and 

environmental aspects. 

[3] Finding suitable models of adoption of technological innovations in Tempe producers 

 

II. THEORETICAL STUDY 
2.1.  SME (Small and Medium Enterprises) 

 Given the scale of its business, Tempe producer can be categorized as small industry and households. 

The definition of small industry and households follow the definition of SMEs based on Law no. 20 of 2008 

section 6 (http://www.djmbp.esdm.go.id/sijh/UU_2008_20_TENTANG_USAHA_MIKRO_KECIL_DAN 

_MENENGAH.pdf). Micro Business is a business entity that has a maximum net worth Rp. 50,000,000.00 (fifty 

million Rupiahs), not including land and buildings, or having an annual sales turnover of Rp. 300,000,000.00 

(three hundred million Rupiahs). Small Business is a business entity that has a net worth of more than Rp. 

50,000,000. 00 (fifty million Rupiahs) up to Rp. 500,000,000. 00 (five hundred million rupiahs) excluding land 

and buildings, or having annual sales turnover of over Rp. 300,000,000.00 (three hundred million rupiahs) up to 

Rp. 2,500,000,000.00 (two billion five hundred million dollars). 

1.2. Adoption of Technological Innovations  

Mardikano (1982, in Mizar et al, 2008) defines adoption as the acceptance or use of the ideas, tools 

(machines) or by the adopter of new technology delivered by carrier technology. It has been generally accepted 

that the technology can help organizations improve their performance to further achieve competitive advantage 

(Adam, 2009; Ellitan, 2003). The positive role of technology in moderating business strategy and business 

performance result in final increase of the business competitiveness. Diffusion of Innovation Theory or 

Diffusion of Innovation (DOI) proposed by Rogers in 1983 (Rogers, 2003) is a theoretical framework that is 

used to understand the evaluation, adoption and implementation of technology, as well as identifying factors - 

factors that inhibit and encourage the adoption and implementation of technology (Fichman, 1992).Rogers 

(2003: 14-16) suggests five attributes in the Diffusion of Innovations Theory which determines the adoption of 

new technologies. The first attribute, Relative advantage indicates the extent to which a technological 

innovation over previous innovations. These benefits can be seen from the standpoint of technical, economic, 

prestige, comfort, and satisfaction. If someone feels that the relative advantage of technological innovations 

provided high then it will adopt the technology.  

 

The second attribute, Compatibility, is the suitability of a technological innovation with the value of 

self- adopter, adopter experience, and adopter needs. The third attribute, Complexity (Rogers, 2003: 15) refers 

to the level of difficulty of understanding and use of a technological innovation. The more complex and 

sophisticated the technology, innovation will be more difficult to be adopted. The fourth attribute, Trial ability 

(Rogers, 2003: 16) is the extent to which an innovation can be tried and tested technology. The last attribute into 

consideration in adopting the new technology is observeability, the attribute is related to the extent to which the 

results of adoption of technological innovations can be observed and communicated. If an innovation can be 

tried before it is adopted, it will increase the willingness of individuals to adopt new technologies (Wahid and 

Iswari, 2007).Several researchers, among others, Teo and Tan (1998) Thong (1999); Palvia and Palvia (1999); 

Kuan and Chau (2001), Ling (2001); Scupola (2003); Filiatrault and Huy (2006); Bellaaj et al (2008); Mizar et 

al (2008) concluded that in measuring the acceptance of adoption of technological innovations, Diffusion of 

innovations Theory have more emphasis on the technical aspects. Researchers said that in addition to the 

http://www.djmbp.esdm.go.id/sijh/UU_2008_20_TENTANG_USAHA_MIKRO_KECIL_DAN%20_MENENGAH.pdf
http://www.djmbp.esdm.go.id/sijh/UU_2008_20_TENTANG_USAHA_MIKRO_KECIL_DAN%20_MENENGAH.pdf
http://www.djmbp.esdm.go.id/sijh/UU_2008_20_TENTANG_USAHA_MIKRO_KECIL_DAN%20_MENENGAH.pdf
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technical aspects, there are three other things that are not less important. They are the environmental aspects, 

organizational aspects, and aspects of the individual. Al-Qeisi (2009) mentions the existence of four additional 

attributes that affect the adoption of technology, namely: 1) the type of technological innovation; 2) the 

communication channel; 3) social systems, and 4) changes in promotion agency. Based on a review of literature 

in this study we propose a research model presented in Figure 1 below. 

 

Adoption of 

Technology Innovation

Technology/Innovation Factors

1. Relative Advantage

2.Complexity

3. Compatibity

4. Cost

5. Image

Organizational Factors

1. Business size and type

2. Work attitude

3. Product Characteristics

4. Quality and Type of Innovation

5. Management support

6. Asset

7. Communication channel

Environmental Factors

1. Competitive Pressure

2. Supplier and Buyer Pressure

3. Media pressure

4. Public policy

5. Governmental support/role

Individual Factors

1. Entrepeneur’s knowledge

2. Entrepeneur’s leadership style

3. Entrepeneur’s attitude toward 

innovation

4. Entrepeneur’s characteristics

 
 

Figure 1. Research Model 

Source: Teo dan Tan, 1998; Thong, 1999; Palvia dan Palvia, 1999; Kuan dan Chau, 2001; Ling, 2001; 

Scupola, 2003; Rogers, 2003;  Filiatrault dan Huy, 2006; Bellaaj dkk, 2008;  Mizar dkk, 2008; dan Al-

Qeisi, 2009 (Modified for research purpose). 

 

1.3. Adoption of Technological Innovations Rate 

Rogers (2003: 22) states that based on individual characteristics such as socio-economic conditions, 

interaction and communication behavior,  adoption of an innovation can be divided into five categories: 

innovators, early adopters, early majority, late majority, and laggards. Rogers (2003) describes the behavior of 

the adoption of new innovations form a normal distribution curve as shown in Figure 2 below. 

 
Figure 2. Categorization Level of Innovation Technology Adoption 

Source: Roger (1995: 281) 

 

Innovators are individuals who actively seek information about new ideas and have the ability to 

understand complex technical information and face uncertainty. Early adopters are the people whose opinions 

are heard and respected by many people. This group is a role model for other members of a sub-system. Early 

majority are individuals  
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who are willing to make an initial investment to a new technological innovation, considering the level 

of security on respective investment. Late majority are people who are skeptical of the benefits of new 

technological innovation, but it will eventually adopt new innovations on condition such as almost all members 

of the group adopt or pressure needs to adopt new innovations. Laggards are a group of individuals who are 

most slow to adopt new innovations. They tend to be suspicious of the benefits of new innovations and refused 

to adopt it. 

 

III.  RESEARCH METHODOLOGY 
Objects in this study were Tempe producers in the municipality of Salatiga and Boyolali districts that 

are members of KOPTI (Cooperative Tahu Tempe Indonesia). Respondents in this study were Tempe producers 

in the municipality of Salatiga and Boyolali and Management of Primkopti Central Java Province. Respondents 

are selected using saturation sampling. The number of respondents who populate the data completely numbered 

68 people.The data used to indicate determinants of technology adoption from aspects of human resources (HR), 

organization, technology, and environment. HR aspect consists of the knowledge, attitudes that lead to 

innovation, and the entrepreneurial spirit. Aspects of the organization consist of the type and scale of the 

organization, work attitude, product characteristics, quality and type of innovation, management support, asset, 

and communication connectivity. The technology aspect / innovations include relative advantage, complexity, 

compatibility, cost, and image. While the environmental aspects include competitive pressures, pressure 

suppliers and buyers, media pressure, public policy, and government support. Data collection is done through 

respondent’s survey and focus group discussion. Data are processed using descriptive statistics.General 

characteristics of the respondents surveyed consisted of 44% men and 56% women. The majority of respondents 

aged between 30-40 years (50%), the majority of primary school education (72%), approximately 63% of the 

respondents rely on Tempe as their principal occupation, while the rest do it as side job where their principal 

occupation is farming. Over half of all respondents (52%) set up their own Tempe business, while the rest 

(48.5%) inherited the business from their parents. Almost all respondents involved or supported by family labor 

/ family. 

 

IV. RESULTS AND DISCUSSION 
4.1. Supporting and Retarding Factors in Technology Adoption Within SME Tempe Producer 

Technological Aspect 

 From Figure 3 it can be concluded that all the attributes of empirical indicators, namely, relative 

advantage, complexity, compatibility, and technology aspects become driving factors for Primkopti members 

Tempe producers in Salatiga and Boyolali to adopt new technologies. This is reflected by more than 50% of 

respondents percept positively to the above mentioned empirical indicators used to measure these attributes. As 

for retarding factors in adopting new technology for the Primkopti members Tempe producers in Salatiga and 

Boyolali are attributes that include the cost of initial capital availability and high cost of implementation of new 

technologies. 

 

Based on the calculation of the average respondent's perception assessment scores in this study, 

technological aspects attributes most considered by the Tempe producers to adopt new technologies is the image 

attribute (4.19). The Tempe producers realize that the use of technology will improve hygiene and production 

process so that consumers have a positive perception of the quality of the product and add value to the selling 

price of Tempe products that will ultimately lead to increase the image of Tempe producers. In figure 3, it is 

seen almost 85% of respondents said that improving the image of Tempe producers and the resulting product 

image is the main driving factor for Primkopti members Tempe producers in Salatiga and Boyolali in adopting 

new technology. It is alleged by increasing Tempe producer’s image and product image through the adoption of 

new technologies will enhance the ability of member Primkopti members Tempe producers in Salatiga and 

Boyolali to gain competitive advantages than other regions Tempe producers. 
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Figure 3. Aspects of the Technology Factors to be considered 

Source: Primary Data, Processed, 2013 

 

The second attribute in the aspects of technology that is also a key driver in the adoption of new 

technology is a benefit of the new technology itself (relative advantage), with an average score of 4.09. More 

than 90% Tempe producers who responded stated that the use of new technology will improve the efficiency of 

the production system so that production time and Tempe production process can be shortened with the same 

product quality or even better. This will lead to increase of Tempe producer’s productivity.Technology aspects 

attributes in the technology adoption process that considered retarding by Primkopti members Tempe producers 

in Salatiga and Boyolali is cost (average score of 3.32). The majority of producers (82.35%) perceived that the 

high costs required implementing the new technology. More than 70% stated they did not have the sufficient 

capital to implement new technologies even though they are aware that these technologies will improve the 

competitiveness of their businesses. From these results we conclude that cost attribute the of the technology 

aspect becomes a major retarding factor for Primkopti members Tempe producers in Salatiga and Boyolali to 

adopt new technologies in their Tempe producing process. 

 

Aspects of the Human Resources (HR) 

In the HR aspects, driving factors and retarding factors in innovation adoption is measured from a 

number of empirical indicators that are grouped into three areas: technological knowledge, technological 

experience and technological capabilities. The results showed for the empirical indicators of group knowledge, 

the majority of respondents (88.24%) admitted knowing that the application of new production technologies will 

produce more hygienic Tempe, and 83.82% of the respondents also know how washing and breaking  new 

soybean by trampling can actually be replaced by soybean crusher. Both types of knowledge above will be the 

driving factor for Tempe producers to adopt new technologies. However, not many respondents seek to follow 

the development of soybean production technology and this may be a factor retarding the adoption of 

technology.Enhancing the entrepreneurial spirit is one aspect that requires attention to successfully adopt the 

production technology by Tempe producers in municipality Salatiga and Boyolali. It is shown from the 

experience in general technology, ever make a change in the production process, the experience of seeing new 

technology, as well as keep track of production process technology. 
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Figure 4. Aspects of human factors to be considered 

Source: Primary Data, Processed, 2013 

 

Human factors that need attention in order to encourage the adoption of technology in the production 

process are related to each other. Tempe producers in Salatiga and Boyolali municipality do not continually 

follow the information regarding development of the Tempe production process technology, so that the majority 

of respondents never make changes in their production process, this condition is also shown by the majority of 

respondents who do not have the experience of seeing technology for new Tempe production processes and 

have experience in the field of technologies in general. These condition mostly caused by producers already 

have Tempe business for generations, have a small-scale enterprises, and the limited ability of employees in 

improving and maintaining the equipment/ machine technology. 

 

Organizational Aspects 

Relation between factors in the organizational aspect raises a condition that encourages or inhibits the 

adoption of technology in the organization. In the organizational aspect, the respondents stated that the clarity 

factor of production processes, always planning, and has a special space for production are factors that drive the 

adoption of production processes technology. To make Tempe, respondents learn the production process from 

their parents or relatives (67.65%), so that the process of internalization of Tempe production process 

knowledge has taken place with the involvement of parents and relatives even before they build their own 

businesses. The technology adopted in the production process is still limited to reduce human intervention, but 

not to change production process. Limited capital for business financing encourages respondents to always do 

the planning in the purchase of soybeans. 
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Gambar Figure 4. Aspects of Organizational Factors to be Considered 

Source: Primary Data, Processed, 2013 

 

Organizational factors that need to be considered because it can hinder the adoption of production 

process technology are the business scale, family inherited business, support staff, and clear financial 

management. Almost all Tempe producers scale is in the micro and small scale. The funding limitation was also 

a reason for not doing financial management properly that lead to limited working capital, making it difficult for 

them to have competent employees (because the salary should be given relatively high). In fact all respondents 

admitted working on his own and family member. Even if there are hiring outsiders, usually there are still 

families tied.Overall, the organizational aspects as described above are expected to be a factor that can hinder 

the adoption of technological innovations in Tempe production. Influence by local culture for a vastly diverse 

foods that can be made from Tempe also reinforcing the slow adoption of technology in organizational aspects. 

Every step from young Tempe (unfermented) to the rotten Tempe can be used as local specialties. Tempe 

producer do not care to consider innovation, because they think their products will still be sold and never 

wasted. 

 

Environmental Aspects 

For environmental aspects, the factors examined include competitor pressure, the demands of buyers, 

media pressure and support from the government and related agencies (KOPTI). In Figure 5, we clearly see that 

the factors assessed from respondents that encourage them to adopt new technologies are the support of 

government and related institutions (KOPTI) in the form of aid and the provision of clear information. In 

addition, respondents also want to look over the technology adoption if done collectively with other fellow 

Tempe producers. This suggests the existence of doubtful Tempe producer to cope risk, because if done 

collectively by the government or agency support, the risk can be reduced. 



Technology Innovation Adoption Model Among… 

www.ijbmi.org                                                                12 | Page 

 

Figure 5. Aspects Considered in the Environmental Factors 

Source: Primary Data, Processed, 2013 
 

The factors that stand out as either supporting or retarding technology adoption. It is thought to be 

related to the small scale of respondent’s business, as well as most of the Tempe producers only had elementary 

education, with an average middle age (> 40 years), therefore,  majority of Tempe producer are more oriented to 

production (production centered) and not many customer-oriented. Thus they are less sensitive to the demands 

from consumers and the media. As with the competition, the desire to outperform competitors found to be 

contributory factors for Tempe producers to adopt new technologies 

 

1.4. Level of Technology Adoption  

Based on the adoption level categorization proposed by Rogers (2003), the majority of members 

Primkopti Tempe producer in Salatiga and Boyolali can be classified as laggards group (26.47%) where they 

will be implementing new technologies after people or other producer uses these technologies in the process of 

making Tempe. Quite many Innovators and Early Adopters group is found among Primkopti members Tempe 

producer in Salatiga and Boyolali with a percentage of 19.12% and 20.59%. The level of technology adoption 

by Primkopti members Tempe producer in Salatiga and Boyolali is shown in Figure 6 below. 
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Figure 6. Technology Adoption Level of Primkopti Member Tempe Producer in  

Salatiga and Boyolali Source: Primary Data, Processed, 2013 

Innovator and early adopter groups reflects that the Primkopti members Tempe producer in Salatiga 

and Boyolali actually have sufficient awareness of the importance of the application of new technologies to 

improve their competitiveness in Tempe production. The high quantity laggards adopter group encountered in 

this study may be related to the age level of the Primkopti members Tempe producer in Salatiga and Boyolali. 

The majority of respondents in this study aged 45 years and over who can be classified as the baby boomers 

born between the years 1943 to 1960 (http://www.ttuhsc.edu/sah/cls/ GenerationalDifferences .Pdf). This 

generation tends to be very slow in adopting new technologies because they implement step by step starting 

from the observation to the implementation stage. The implementation will be done if they are so convinced of 

the benefits and losses arising from the adoption of new technologies (Hendryx, 2008). This finding is in line 

with the results of the study of Elias et al (2012) which states that age will moderate the behavior of acceptance 

of new technologies. Elias et al (2012) concluded that older age (baby boomers versus Generation X); baby 

boomers tend to be weaker in the acceptance and use of technology 

 

1.5. Technology Innovation Adoption Model 

The above findings indicate that the adoption of technological innovations on the MSE Tempe 

producer can be done gradually with team approach for every Tempe producer. The conditions of Tempe 

producer in the Municipality of Salatiga and Boyolali district and the rate of adoption of technology were 

established as model of technological innovations adoption that can be done. Technological aspects 

strengthening firstly done with Tempe producer who are still in the category of laggards. Knowledge and 

experience which they see and feel can shift their perspective to the acceptance of the technology. Strengthening 

the technological aspects can be done with the development of appropriate technologies, role model, and the 

establishment of the Rumah Tempe. Conducive environmental factors also strengthening the technological 

aspects into more sustainable. To create a conducive environment factors, Rumah Tempe have been formed to 

disseminate information and the knowledge of technological innovations adoption. In addition, building a 

network to encourage the creation of a conducive environment. 

 

        Figure 7. Technology Adoption Model 

Source: Primary Data, Processed, 2013 

 

Enabling conducive environment facilitate the development of the organization that allows the 

technological innovations adoption to be carried out. Institutional strengthening through Tempe producer groups 

with KOPTI as mediator can be good to disseminate information regarding technology innovation adoption. For 

HR aspects, the main focus is on improving skills and training related to the technological innovations adoption 

and the development and regeneration of Tempe producer to be able to accept the technological innovations 

adoption optimally. 

 

V. CONCLUSIONS AND FUTURE RESEARCH 
 On the whole of the four aspects studied, it was found that both aspects of technology, human 

resources, and environmental organizations have elements that can be a motivating factor for Tempe producers 
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to adopt new production technologies. However, the attributes of the technology aspects, in addition to the cost 

factor, which is found to be the dominant factor becomes the driving factor is the image attributes and relative 

advantage.The retarding factors in the technology adoption are found on aspects of human resources and 

organizational aspects. For HR aspects, limited experience and technological capabilities on manufacturers and 

workers are recognized as a barrier for technology adoption by Tempe producer. From the aspect of the 

organization, business hereditary characteristics, small-scale enterprises as well as simple management 

application that is found to be a factor that does not encourage the adoption of technology in Tempe producer. 

Related to the rate of adoption, more respondents belonging to the group laggards followed by early adopters. 

In order for the technology adoption process among Tempe producer can run according to technology adoption 

models, it is necessary to prepare and improve the quality of human resources and the Tempe business 

organizations as a contributing factor. In addition, the dissemination of information regarding the development 

of new technologies need to be intensified for the small business community through more activities such as 

education by involving KOPTI.Future research may be focused more specifically on the efforts and the 

dissemination of new technology for small business effectively. Considering cost of new technology adoption 

recognized as the constraints of technology adoption, it is necessary to find an alternative form of adoption in 

accordance with the conditions of small businesses, for example by applying a system of collective adoption. 

All of this can be an interesting and useful topic of future research. 
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