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Abstract: Post-pandemic recovery in the new normal 

era is one of the challenges industries in 2022. This is 

in addition to the use of industry 4.0 and society 5.0, 

labeled as “triple challenge” by industries to 

determine their direction and business strategies. 

These factors become an opportunity for the Center 

of Technology Development and Industrial 

Collaboration or Pusat Kajian dan Pengembangan 

Teknologi dan Kolaborasi Industri (PKPTKI) to 

improve its management to support industries. Three 

steps were conducted to tackle those challenges. The 

first is identifying and mapping the industry partner’s 

challenges. The second is solution mapping to 

support them while facing the triple challenges, and 

lastly is formulating the solutions using SWOT 

analysis and developing a new roadmap for PKPTKI. 

The outputs are the partner challenges and knowledge 

mapping, SWOT analysis, and solution strategies 

with a planned improvement program. 

 

 

INTRODUCTION  

The Center of Technology Development and Industrial Collaboration or 

Pusat Kajian dan Pengembangan Teknologi dan Kolaborasi Industri (PKPTKI) 

is an academic Institute for Research and Community Service (Lembaga 

Penelitian dan Pengabdian Masyarakat – LPPM) Universitas Sebelas Maret 

(UNS). PKPTKI has three mission statements and purposes, namely to (1) 

accommodate the implementation of teaching, research, and community services, 

(2) interact, collaborate, and cooperate with partner industries in the fields of 

science and technology, and (3) serve the community (public) in respect to their 

technology needs through consulting services. Some research carried out by 

PKPTKI includes engineering technology transfer, telecommunication and 

information technology, biomedical engineering, industrial product design and 

engineering, agricultural technology, and others. 
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To realize its programs and initiatives, PKPTKI carried out research on 

community service implementation reflected by a roadmap. Based on its 

establishment in 2005, this institution focused on small and medium enterprises 

(SME) as well as an industrial cluster in Surakarta. Meanwhile, from 2010 to 

2015, PKPTKI started to disseminate and develop previous research from the first 

phase (2005 to 2010) to SMEs and industrial cluster. The second phase aimed to 

expand the cooperation network to SMEs and industries outside Surakarta. In the 

third phase, which lasted from 2015 to 2020, PKPTKI had programs to follow up 

and expand its network to the public as a technology consultant for partner 

industries. This enabled it to become a referral center for technology in Surakarta 

and Central Java. 

However, the Covid-19 pandemic negatively impacted research activities 

and led to certain challenges and changes that affected the performance of 

PKPTKI. Some partner industries also had to terminate their contract. This 

resulted in the inability to achieve some targets in the third phase, although these 

were realized in 2021. When the pandemic reduced, PKPTKI faced another 

challenge called the "new normal." This post-pandemic era led to the emergence 

of different activities, mainly focused on recovery, compared to the pre-pandemic 

period (Belousova et al, 2021). Besides the new normal challenge, other 

encounters related to industry 4.0 and society 5.0 were also faced (Mourtzis et al, 

2022). The present research and industries need to re-match the application of 

knowledge and theory to face these "Triple Challenges," namely new normal, 

industry 4.0, and society 5.0. This is perceived as an opportunity for PKPTKI to 

improve internal management, increase collaboration with external partners and 

other establishments, as well as develop a new roadmap to accommodate those 

triple challenges in 2022. 

Three main strategies are employed to improve the governance of 

PKPTKI's activities, research, and community service facing the earlier triple 

challenges. The first is identifying and mapping the partner industries’ challenges 

in particular and others in general. The second is knowledge mapping to support 

the establishments facing those triple challenges. The last is developing an in-

lined research and service roadmap of PKPTKI based on the mapped problem 

and solution potencies. Development of a research roadmap is important to 

describe the path of the most important services to provide to industry partners 

(Fayek and Golabchi, 2022). The strengths, weaknesses, opportunities, and 

threats, widely known as SWOT analysis, need to be conducted to improve the 

activities, research, and community service management (Jain et al, 2022). The 

results are expected to be used in developing the roadmap of PKPTKI to face 

challenges related to the new normal, industry 4.0, and society 5.0.  

METHOD 

SWOT analysis is a familiar method adopted by several organizations as a 

basis for decision-making and strategy formulation (Leigh, 2010). It is widely 

implemented in various sectors, such as oil and gas, manufacturing, 

transportation, agriculture, and SMEs (Namugenyi et al., 2019). SWOT analysis 
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can also be applied to formulate the improvement of a roadmap in a study center 

(Susantiningrum et al., 2020; Widianti & Damayanti, 2015).  

SWOT analysis is often arranged in a table or 2x2 matrix based on the 

internal and external aspects or performances. The internal performance is 

categorized as a strength (S), and the internal resistor as a weakness (W). 

Meanwhile, the external performance is classified as an opportunity (O) and the 

external resistor as a threat (T). The description emphasizes a holistic view of 

those four categories, even though they can be broken down separately for 

practical purposes (Leigh, 2010). The process of exploring the opportunity and 

threat is gained by involving the stakeholders and external entities. The strengths 

and weakness analysis is obtained based on the organization entity’s potencies 

and flaws (Mariani, 2017).  

The present research employed the framework designed by Widianti and 

Damayanti (2015). It is divided into three steps, the first is identifying and 

mapping the industry partner’s challenges. The second is solution mapping to 

support the establishments facing the triple challenges. The third is formulating 

and developing a new roadmap for PKPTKI. 

Identifying and mapping the industry partner’s challenges commenced 

from March to mid-April 2022, using online and offline surveys. An online 

survey was conducted using Zoom virtual room when Surakarta was still 

observing social distancing. Consequently, the lead researcher and other 

members performed an offline survey when the situation was conducive using 

standard health protocol. The next activity entailed a focused group discussion 

(FGD) in mid-May 2022 between the lead researcher, PKPTKI members, 

partners, and Surakarta Industry Department. It was carried out in a hybrid 

manner comprising offline and online. After the survey and FGD data were 

obtained, from mid to late May 2022, the research team analyzed and mapped the 

opportunity and threat related to PKPTKI partner's triple challenges. 

The second step, solution mapping to support the industries facing the 

triple challenges, commenced from June to mid-July 2022. It was carried out by 

sharing knowledge between other study centers and research groups in UNS 

every two weeks. This program also invited experts and industry practitioners to 

PKPTKI webinars. The knowledge-sharing results were used to analyze the 

strength and weaknesses of this institute's competency to support the industry 

partners in Surakarta and its environs. 

The formulated solutions and the new roadmap development as the last step 

aimed to adopt the appropriate strategy to solve these challenges. The activities 

associated with these steps include processing, analyzing, and mapping the 

SWOT matrix's strengths, weaknesses, opportunities, and threats. Its study was 

completed in late September 2022. The output of the SWOT matrix was used to 

formulate the appropriate strategies to support industry partners facing the triple 

challenges. The formulation process was conducted offline on October 2022, 

involving all PKPTKI members. The results are the basis of the roadmap 

development from 2023 to 2025. 
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RESULTS AND DISCUSSIONS 

A. Industry Partner Challenges 

Partners whom PKPTKI successfully approached to review their 

challenges during the post-pandemic era in industry 4.0 and society 5.0 

belonged to various sectors. These include Telkom Surakarta 

(telecommunication firm), UNS Hospital, Magetan leather industries, 

Borobudur tourism establishment, online food delivery services, internet 

service provider, organic food and vegetables company, and a new partner, 

the State Electric Company (Perusahaan Listrik Negara – PLN) and the 

induction stove manufacturer My Amin. The challenges faced by each of 

them are briefly explained as follows. 

 

1. Telecommunication industry (Telkom Surakarta) challenges 

Covid-19 has changed the communication pattern of society. 

This led to a new challenge, which affected quality management. 

Implementing upgraded quality management, also termed quality 

management 4.0, is important to fulfill customer expectations (Souza 

et al, 2022). The widely known related method and certification are 

ISO 9001:2015 (Saihi et al, 2021). The role of staff in the 

implementation of this approach is extremely necessary. Therefore, 

it is important to develop an ideal staff competency model. 

 

2. UNS Hospital challenges 

The pandemic had already described the reality of some 

healthcare service systems, questioning the overall readiness and 

how precisely the adopted strategies were affected by Covid-19. 

Hospital readiness is one of the fundamental steps in the crisis 

management cycle (Shrivastava & Shrivastava, 2020), especially 

polyclinic, because it is one of the units frequently visited by 

patients. A new focus is the healthcare quality assessment performed 

by determining how well its service meets the patient's expectations 

(Dorr et al, 2022). The polyclinic routine highly impacts hospital 

performance. A service quality evaluation is needed to enable the 

management to adopt strategies to satisfy patients' expectations. 

 

3. Magetan leather industry challenges 

Magetan, one of the regencies in the country, is known for its 

leather processing product SMEs. However, the pandemic severely 

affected this industry due to a decrease in sales. It was discovered 

that the Magetan leather industry does not use online markets. This 

led to the conclusion that there are still "untouched markets” 

because, to date, this industry only relies on the regional market. 

Several aspects need to be improved based on the production 

process, such as the work posture, procedure, etc. This is paramount 

to boost a more productive process and realize the "untouched 

markets." (Tolstoy et al, 2022). 
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4. Borobudur tourism industry challenges 

The tourism industry is one of the firms highly impacted by 

the pandemic (Robina-Ramírez et al, 2022). For instance, the largest 

single Buddhist temple, known as Borobudur, was poorly promoted 

as a tourism destination by the government. However, the 

development process faced obstacles due to the low revisit intention 

rate. Some reviews showed that tourists were dissatisfied with some 

aspects of the service quality. Developing a model to boost visitors' 

satisfaction, revisit intention, and Borobudur's achievement target as 

the prioritized tourism destination is essential. 

 

5. Online food delivery service industry challenges 

The Covid-19 pandemic actually created a positive 

opportunity for the online food delivery service industries (OFDS) 

(Poon & Tung, 2022). OFDS became one of the solutions for 

providing food and ensuring the continuity of related businesses. 

During the pandemic, the online food delivery service became 

popular due to the increasing desire of people to enjoy their food at 

home and not dine in public as a form of self-protection (Jun et al, 

2021). It is important to develop a strong attachment with customers 

to boost their loyalty by maintaining quality service.  

 

6. Internet service provider industry challenges 

Due to social distancing and stay-at-home policies 

implemented to curb the spread of Coronavirus, several activities 

initially executed offline have already switched to online. 

Meanwhile, in the new normal era where society has already adapted 

to the pandemic, the digitalization process has grown rapidly in 

terms of increasing internet usage (Meuter, 2022). Due to this 

phenomenon, the internet service provider (ISP) plays a crucial role 

(Arifiani et al, 2022). This is an opportunity for ISP companies to 

boost their market shares and acquire new customers. One way to 

enhance the company's competence is to improve service quality, 

thereby gaining customer loyalty (Rintyarna et al, 2022). 

 

7. Organic food and vegetable industry challenges 

Since the pandemic, a healthy lifestyle has already become 

popular (Alotaibi et al, 2021). This is supported by eating healthy 

food, especially organic. Vegetables are a type of organic food that 

was highly demanded during the pandemic (Hibino & Hayashida, 

2022). Rumah Roti Indonesia Company is a firm that produces 

organic vegetables. However, it does not have a certification yet, 

which is an essential attribute of organic food products. This also 

affects the quality and credibility of these items. Certification is 
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important in order to promote organic foods securely in the market 

(Ayuya, 2019). 

 

8. PLN – My Amin induction stove energy conversion challenges 

One of the energy subsidy policies implemented by the 

government is the subsidization of 3 kilograms of liquefied 

petroleum gas (LPG) targeted at poor households and SMEs. 

However, this entails that it is sold freely, enabling the middle and 

even high-class society to purchase 3 kilograms of LPG. This proves 

that the policy is ill-targeted and burdens the state budget (al Irsyad 

et al, 2022). There is a need to subsidize other energy sources 

without burdening the state budget (Hakam et al, 2022). 

On the other hand, Indonesia enjoys surplus electricity. To 

utilize this potency, PLN cooperated with My Amin as the induction 

stove manufacturer to provide induction stoves to the citizens. The 

project offered selected people a free induction stove with utensils 

and an increased power supply. This initiative became a pilot project 

in Surakarta and Bali. The induction stove substitution strategy has 

several challenges, such as the need for increased electricity, high 

investment in the stove and utensils, and less suitable design for 

Asian food. Nonetheless, the government constantly pursues 

opportunities for solving these problems in collaboration with 

research institutions and industries. 

 

B. Knowledge Mapping 

Based on the research results and FGD, the challenges faced by the 

industry partners were identified, where each requires the application of 

entirely different knowledge. PKPTKI industry partner challenges are 

shown in Table 1. 

 
Table 1: PKPTKI Industry Partner Challenges 

Industry Partner Challenges Knowledge Needed 

Human resource in industry 4.0 and 

society 5.0 
Human resource, quality management, or service 

Product industry 4.0 and society 5.0 Biomedical engineering, ergonomic 

Digital technology 
Information technology, data science, internet of 

things (IoT) 

Manufacturing and supply chain 

sustainability 

Manufacturing system, operation, and project, 

project management 

Technology and social 
Public and social acceptance, technology 

readiness 

 

C. SWOT Elaboration 

After the challenges were identified and the relevant knowledge 

mapped, a SWOT analysis was carried out specifically to determine their 

respective strengths and weaknesses. It also explained the threats and 
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opportunities of each challenge. SWOT analyses and elaborations for each 

threat are shown in Tables 2 to 6. 

Table 2. Human Resource in Industry 4.0 and Society 5.0 SWOT Elaboration 

Strength Weakness 

- Great understanding from the experts 

regarding the required knowledge 

- Strong research background from 

PKPTKI members 

- Great community service and 

practitioner experience from PKPTKI 

members 

- Research and community dedication 

(penelitian dan pengabdian 

masyarakat – P2M) results are still 

limited to scientific publication 

- Some prototypes have not been 

published because the website of 

PKPTKI is not properly maintained, 

and there are no intellectual property 

right (IPR) records 

- For the society 5.0 agenda, PKPTKI 

members do not have enough P2M 

tracks in this field. 

Opportunity Threat 

- Identify prototypes from the P2M 

results and register on UNS IPR. 

- Display and promote the prototypes 

and their IPR in the PKPTKI website 

- Activate PKPTKI social media, such 

as YouTube, to promote the P2M 

results 

- Strengthen society 5.0 

- Conduct webinars periodically in 

industry 4.0 and society 5.0 

- Other entities are potentially 

duplicating the P2M results 

Table 3. Product Industry 4.0 and Society 5.0 SWOT Elaboration 

Strength Weakness 

- Great understanding from the experts 

regarding the required knowledge. 

- Strong research background from 

PKPTKI members. 

- Great community service and 

practitioner experience.  

- Many P2M publications 

- Several prototypes and IPR 

- There is still an intermittent long-term 

collaboration with industries or 

stakeholders for commercialization. 

- Some prototypes have not been 

published on the website and social 

media pages of PKPTKI. 

Opportunity Threat 

- Display the prototypes and their IPR 

on the website and all social media 

pages of PKPTKI and LPPM UNS. 

- Promote it to the public through 

webinar collaboration and podcasts. 

- Other parties are potentially 

commercializing the P2M results. 

Table 4. Digital Technology SWOT Elaboration 

Strength Weakness 

- Great understanding from the experts 

regarding the required knowledge. 

- Strong research background from 

- Information system software as 

prototypes in this area has not been 

published on the website and social 
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PKPTKI members. 

- Great community service and 

practitioner experience from PKPTKI 

members. 

- Several P2M results have been 

published. 

 

media pages of PKPTKI. 

- There is no intensive industrial 

collaboration in this area 

- Lack of IPR 

- The expert failed to implement the 

P2M results consistently and 

sustainably. 

Opportunity Threat 

- Display the software product results on 

all publication media of PKPTKI. 

- Collaborate with industries to promote 

the software results. 

- This area is extremely important to 

support industry partners, and its 

growth is rapid. Therefore, if the P2M 

results are not implemented 

immediately, its service life becomes 

invalid. 

- There is a possibility that other entities 

are using the software implementation. 

 

Table 5. Manufacturing and Supply Chain Sustainability SWOT Elaboration 

Strength Weakness 

- Great understanding from the experts 

concerning the required knowledge. 

- Strong research background from 

PKPTKI members. 

- Great community service and 

practitioner experience from PKPTKI 

members. 

- Many P2M results have been 

published. 

 

- Lack of prototypes 

- Lack of IPR 

- Some P2M product results have not 

been published on the website and 

social media pages of PKPTKI. 

Opportunity Threat 

- Display and promote the prototype and 

its IPR on the website and all social 

media pages of PKPTKI and LPPM 

UNS  

- Initiate webinars and podcast in this 

area 

- Encourage the IPR registration of the 

P2M results 

- Create an annual bulletin on the 

PKPTKI website 

 

- Other parties are potentially 

commercializing the P2M results. 

 
Table 6. Technology and Social SWOT Elaboration 

Strength Weakness 

- Project experience in 2022, related to 

analyzing and evaluating the energy 

conversion of LPG 3 kilogram to 

induction stove project 

- Collaboration with practitioners 

- Lack of experience in socially applied 

technology 

- The module and software lacks IPR 

- There is still no scientific publication 

of the project result. 
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- Project modules and software 

- Strong project publication in PKPTKI 

social media 

 

 

Opportunity Threat 

- Collaborate with social experts outside 

PKPTKI 

- Propose the IPR for project modules 

and software 

- Scientific publications of project 

results 

- Establish a journal with the theme 

"Project and Applied Technology" to 

accommodate the relevant result 

publications, its implementation, and 

collaboration with a practitioner. 

- The public weakly accepted the 

analysis results about social aspects 

- Other entities carry out p 

- roject result publications. 

D. Strategy Formulation 

The strengths, weaknesses, opportunities, and threats of each triple 

challenge have been identified. Subsequently, the strategies were 

formulated using FGD to optimize those SWOT analysis points. Table 7 

shows SWOT strategies that are formulated based on the initial mapping. 

Table 7. SWOT Strategy Formulation 

S-W-O-T 

Combination 
Strategy 

S-O Strategy 

1. Develop a website to display product results, prototypes, design, 

software, and IPR with the inventor's data. 

2. Develop social media platforms for more information, promotion, 

and support the collaboration of PKPTKI members, including 

internal and external industry partners. 

3. Webinar and podcast concerning biomedical, ergonomic, 

manufacturing, and supply chain because these areas are firmly 

mastered in PKPTKI but are not widely exposed to the public 

4. Organize a virtual exhibition event about PKPTKI products.  

W-O Strategy 

1. Initiate and collaborate with other study center and groups such as 

LPPM UNS, internal and external UNS (example: Universitas 

Gadjah Mada Research Group: GamaPro Project Management), 

vocation field, social science department, and practitioner 

communities (project management institute). 

2. Establish a journal with the theme "Project and Applied 

Technology" as a dissemination estuary of the result of PKPTKI 

and other study centers in LPPM UNS, as well as a forum for 

research analysts and practitioners’ publications, both national and 

international. 

3. Follow up the initiation of cooperation or collaboration with 

PKPTKI partners for commercialization purposes by offering 

industry consultation services, especially in biomedical, 

ergonomic, manufacture, supply chain, data science and 

information system, and project management fields. 

4. Encourage PKPTKI members who do not have IPR yet to join 
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socialization and training classes held in UNS. 

5. Publish online bulletin periodically to popularize hardware 

products, design, and software from PKPTKI members 

S-T Strategy 

1. Structure the information system database of PKPTKI containing 

the output of P2M and the IPR from the Intelligent Research and 

Innovation Services (IRIS) UNS. 

2. Recruit staff to support the administration in maintaining the 

website, information system, and social media platforms. 

3. Write down the research and community results online and offline 

media to create public awareness. 

W-T Strategy 

 

1. Initiate research and community dedication in collaboration with 

technology and social scope. 

2. Conduct seminars or webinars about the collaboration of 

technology and social fields with various internal and external 

parties. 

 

In 2022, PKPTKI focused on re-matching the application of theory, 

knowledge, and technology to support these industries in facing triple 

challenges. Due to this process, the institute successfully reconnected with 

some old and new industry partners. A new challenge and solution mapping 

of the industries in Surakarta and its environs were also successfully 

established to support the post-pandemic recovery facing the new normal 

in industry 4.0 and society 5.0. PKPTKI also successfully initiated the 

consultation service and academic study for the energy conversion project 

of 3 kilograms LPG to induction stove in Surakarta. 

Based on the SWOT analysis and discussion between the expert at 

PKPTKI and industry partners, some improvement programs were initiated 

in the 2023 to 2025 roadmap. Those projects are listed as follows. 

1. Implementation of diffused and applied technology programs by 

regional industry partners. 

2. The collaboration in respect to the network development between 

internal study center and research group in UNS. 

3. Develop and strengthen the website and social media (YouTube and 

Instagram) of PKPTKI. 

4. Initiate practitioner collaboration in the project area to support the 

regional consultant service. Examples are Project Management 

Institute and Gadjah Mada Project Management. 

5. Activate and conduct regional and national webinar, seminar, and 

PKPTKI exhibitions regularly and also initiate international events. 

6. Initiate PKPTKI journal "Project and Applied Technology." 

7. Increase the IPR of PKPTKI members. 

8. Initiate online bulletin periodically to popularize hardware products, 

design, and software from PKPTKI members. 

 

CONCLUSION 

This research successfully identified the industrial challenges in Indonesia, 

especially the PKPTKI partners during the post-pandemic era. These are human 

resources, products, and innovation in industry 4.0 and society 5.0, digital 
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technology, manufacturing and supply chain sustainability, and applied 

technology and social.  

It also mapped diverse knowledge and theories needed to support these 

industries. Interestingly, the required knowledge are human resource and quality 

management, biomedical engineering and ergonomics, information technology, 

data science, internet of things (IoT), manufacturing system, operation and 

project management, as well as technology readiness and public acceptance. 

SWOT analysis was carried out on every challenge. It became the basis for 

formulating the solution strategies to solve these issues. Some improvement 

programs were also formulated for 2023 to 2025 based on the strategies employed 

to support the industries facing the triple challenges. 

 

SUGGESTION 

The results of this study, become as reflection for PKPTKI for 

improvement, therefore suggestions that can be given to the study center are the 

need to strengthen short and long term collaboration and partnership networks 

through various research and community service activities. For further research, 

it is recommended for PKPTKI to implement and evaluate the SWOT strategy in 

the form of improvement projects for technology studies and industrial 

collaboration. 
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