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Executive Summary 

Digital transformation in Life Science Industry has been implemented cautiously for several 

reasons: cybersecurity concern and high quality and regulatory compliance environment. 

Whereas opportunities are wide open and increasing challenges force LSI to step up from the 

inertia stage, planning and piloting to the actual implementation. This report aims to map 

Industry 4.0 readiness of manufacturer, opportunities, limitations, and the future trend of 

development concerning other sectors than life sciences. Several industries were selected and 

compared through the qualitative and quantitative research methodology, and the current 

readiness level is analyzed. Other than that, current I4.0 implemented strategies of other 

leading sector industries are observed, and their possibility to be implemented in LSI are 

evaluated.  

  



   
 

   
 

Table of Contents 

Introduction ................................................................................................................................ 4 

1.1 Industry 4.0 (I4.0): Digitalization and Smart factory ............................................... 4 

1.2 Digitalization in Life-science sectors ....................................................................... 5 

1.3 Aim of the project .................................................................................................... 6 

Methodology .............................................................................................................................. 6 

2.1 Selected companies and organization for study (background) ................................. 6 

2.2 Analytical method .................................................................................................... 7 

2.2.1 Desktop Research .................................................................................................. 7 

2.2.2 Interview (Qualitative) .......................................................................................... 8 

2.2.3 Questionnaire (Quantitative) ................................................................................. 8 

Results ........................................................................................................................................ 9 

Section 1: How is the current I4.0 implementation and readiness of LSIs? .................. 9 

3.1.1 Industry impact matrix on manufacturing production system .............................. 9 

3.1.2. Digital transformation readiness of LSI ............................................................. 10 

3.1.3. Feasible benefits ................................................................................................. 13 

3.1.4. Budgeted cost and spending ............................................................................... 15 

Section 2: Looking towards digitalization strategies in other sector industries. .......... 16 

3.2.1 Current implementation of industries other than Life Sciences .......................... 16 

Section 3: The expectation and limitations of digitalization transformation in LSI. ... 18 

3.3.1. Adoption and expectation of digital transformation .......................................... 18 

3.3.2. Bottlenecks applicable to the life science industry .............................. 19 

Conclusion and recommendations ........................................................................................... 20 

Bibliography ............................................................................................................................. 21 

Appendix 1 – Interview Questions ........................................................................................... 24 

Appendix 2 – Questionnaire ..................................................................................................... 26 

 

 

 

 

  



   
 

   
 

Introduction 

1.1 Industry 4.0 (I4.0): Digitalization and Smart factory 

 

The fourth industrial revolution idea has been dominating the discussion among manufacturer 

leaders, government, and academia. After almost a decade, it left one question hanging in the 

air: Could the digital transformation implementation overcome the hype? 

What is precisely I4.0, and what is the critical difference with another novel technologies’ 

development or former industrial revolution? 

Ultimately, I4.0 is a process of creating an interconnected manufacturing and supply chain, 

which allows companies to establish a smart product facility. This industry revolution has 

vital feature in creating digital developments leveraging technologies like cyber-physical 

systems (CPS), Internet of Things (IoT), continuous connectivity and information, industrial 

automation, and industrial big data (1). In other words within the manufacturing scope, the 

objective is to develop a production line that can work by itself, receive and process 

individual orders from customers, order raw materials from suppliers, and then produce and 

ship the product (2,3). 

 

Figure 1. The difference of I4.0 expectation complexity and prior industry revolutions; own illustration 
(4).  

The main idea of I4.0 is to exploit the potentials of automation and digital environment 

concepts gained in I3.0 to array their advancements in the entire manufacturing systems. I3.0 

was focused on developing and utilizing computers and communication technologies that 

enable concepts such as continuous manufacturing and active control (5). For instance, 

human-computer interfaces aided in developing expected could produce higher product and 

process quality and reduce human operators on the shop floor (5). Whereas I4.0 promises 



   
 

   
 

performance data management could be analysed and used for critical real-time business and 

operational decisions that directly impact production outputs (5).   

 

 

Figure 2. Overview of I4.0 and smart factory (source) 

 

1.2 Digitalization in Life-science sectors 

Digitalization transformation: Opportunity and Enablers 

Observing digitalization readiness in Life Science Industries (LSI) is exciting as it potentially 

constructs many opportunities to the traditional business model. Generally, potential 

opportunities could be seen from two timestamps short and long term. In short term, quick 

wins could be achieved in two aspects: productivity and quality. Deployment of I4.0 in 

manufacturing process is potentially leads to higher output, increased agility, improved 

quality, and reduced waste (5). While for sustainability, digital transformation could set off 

business competitiveness.   

Apart from widely potential opportunities, there are increasing number of challenges that 

forced faster I4.0 deployment (6), as following: 

Increasing market price competitiveness and cost pressure  

High competitiveness within the peer LSI, supported by increasing number of generic 

drugs production in low-income country, resulted a strong market price pressure (7). 

Other than that, there is also growing demand from payers both government and 

private insurance for LSI to sell the products with value-based or outcome-based force 

industry to reshape the drug margin price setting (7). Furthermore, to reduce cost, 

manufacturing process efficiency in fulfilling market demand prominent to be 

performed, and I4.0 deployment in manufacturing level could be the blockbuster (8).  

 

Increasing level of quality and regulatory compliance  

End product of LSI’s quality is directly related to patients’ safety and efficacy. Hence, 

commonly, LSI have to catch up with higher quality regulation in producing end-



   
 

   
 

product, such as ICH guideline Q10 on pharmaceutical quality system by EMA and 

Data Integrity requirement by FDA. Tighter regulation fulfilment in quality aspects 

enable LSI to lever and implement digitalization hastily (9).  

More complex product portfolio 

More complex product portfolio such as personalized and precision medicine force 

industry to alter the batch manufacturing into low volume efficiently (6). 

 

Overall, the opportunities and enablers demand a highly efficient manufacturing 

process and supply chain management. Nevertheless, amidst many available 

opportunities in gaining competitive advantage and growing needs in creating more 

efficient operations management, the disruptive adoption rate of I4.0 is not as clearly 

seen as other sectors industry’s strategies.  

1.3 Aim of the project 

 

The project objective is to look into the digital transformation (I4.0) readiness in the domain 

of internal manufacturing process, in particular engineering and manufacturing practices. The 

project aims at learning about the opportunities and limitations of digitalization from the 

LSI’s perspective, and the future trend of development with reference to manufacturing 

outside of life sciences. The importance of assessing the hallmark of digital readiness of I4.0 

will define future generation of LSI and indicate the competitiveness of LSI in fulfilling 

market needs.  

 

1.4 Delimitations 

Varied scale of life-sciences’ manufacturer of big LSI were selected to assess the readiness of 

digital transformation. Moreover, the Smart factory and I4.0 analysis were stressing more in 

depth in the operations process to assess digitalization from internal production and 

engineering perspectives. Limited number of qualitative data from available respondents has 

been the hindrance to further represent the characteristic of whole LSI in Sweden.  

 

Methodology 

2.1 Selected companies and organization for study (background) 

Companies or organization selected for the investigation based on their connections to a LSI’s 

facility in Stockholm or Uppsala, Sweden. Sounding to supporting organizations such as 

engineering consultancy and Swedish Government are performed to gain a wider 

understanding and different perspective on the topic.  

  



   
 

   
 

Table 1. Selected organization for the study  

 
COMPANY / 

ORGANIZATION 
SECTOR LOCATION 

THERMO FISHER Scientific Instrument, Reagent 
etc. provider 

Uppsala manufacturing site 

RECIPHARM Pharmaceutical CDMO Uppsala manufacturing site 
GALDERMA Pharmaceutical, Consumer 

Health 
Uppsala manufacturing site 

ASTRAZENECA Pharmaceutical Södetälje manufacturing site 
BJERKING Engineering Consultancy Sweden 
PLANTVISION Engineering Consultancy Sweden 
KEYPLANTS Engineering Consultancy Sweden 
SWEDISH GOVERNMENT Life Science Stockholm, Sweden 

 

2.2 Analytical method  

Digitalization (I4.0) Implementation readiness level indicator 

In order to support digitalization strategy of LSIs, a road map framework from consultancy 

company PwC&Strategy is utilized to visualize the digitalization’s readiness level (6). Within 

this framework, PwC describes the readiness stages companies follows along the 

digitalization transformation. Using this framework, the progress of different digitalization 

effort across companies can be mapped and compared. 

Figure 3. Readiness level indicator (6). 

The importance of assessing the hallmark of digital readiness of I4.0 will define future 

generation of LSI and indicate the competitiveness of LSI in fulfilling market needs.  

Qualitative and quantitative data are collected and analysed against the theoretical framework 

and real-world business cases to draw conclusion on the current progress and outlook of I4.0 

implementation for LSI. 

 

2.2.1 Desktop Research 

Due to the highly pragmatic nature of I4.0, related information is abundant in the form of 

business articles, consultancy reports, and business cases. Connections are drawn from cases 

outside of LSI to create a vision adaptable to the sector. Theoretical framework on operations 

and industrial management are also drawn from academic studies to reinforce the academic 

rigidity of the investigation. 

 

Step 0 
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implementing I4.0 

Step 1 
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opportunities 

Step 2 
Define digital 
strategy and 

prioritize 
opportunities 
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successful and 
build 

capabilities 



   
 

   
 

2.2.2 Interview (Qualitative) 

After identifying suitable interview candidate within the company selected, invitations were 

sent to the respondents directly. The interview ranges from 30 minute to 1 hour, depending on 

the conversation and pre-constructed question framework, which is contrasted based on the 

PwC framework mentioned above (6). Qualitative data regarding to the organizations’ plan, 

strategy, and goals of I4.0 implementation was collected. The interview focused on validating 

the need of I4.0, and investigating the benefit, cost and challenges in the implementation from 

the interviewee’s perspective.  

 

2.2.3 Questionnaire (Quantitative) 

Several building blocks within the organizations (such as technology, process, and 

organization) and the respective subsections are accessed according to the readiness 

framework of digitalization implementation from SIRI (Smart Industry Readiness Index) by 

Singapore government agency (10). Questionnaire was sent to the respondents from the 

manufacturing sector after the interview has conducted as a quantitative follow-up.  

 

 

Figure 4. SIRI Framework of current I4.0 readiness in manufacturer (11). 

  



   
 

   
 

Results 

Section 1: How is the current I4.0 implementation and readiness of 

LSIs? 
3.1.1 Industry impact matrix on manufacturing production system  

This section was focused on discussing the technical perspectives of integrated CPS in the 

manufacturing environment. CPS within production was evaluated within three significant 

elements: data acquisition and processing, machine-to-machine interaction (M2M), and 

human-machine interaction (HMI) (2). 

 

Figure 5. I4.0 implementation in LSI within the product life cycle (Level of deployment varied from 
early to advanced adopter). 

Data acquisition and data processing 

Regardless of the manufacturer’s scale, most of the respondents have been implemented 

technology in data acquisition, proven by the established deployment of sensors and cloud 

computing (12–15). Based on the interview, most of the shop floor equipment has been 

equipped with a sensor to monitor critical quality attributes and critical process parameters 

within the process manufacturing (12–15). One of the drivers is a regulatory requirement for 

an LSI to comply with Quality by Design and Real-Time Release Testing (16). This regulatory 

requirement recommends systematic analysis of future product characteristics from the early 

stage of product development (16). 

However, in a further step of data management – maintaining big data and data analytics, the 

number of adopters is fewer than the former step. Early adopters utilized advanced data 

processing as predictive maintenance analytics in preventing machine downtime. Other than 

that, established data processing is also applied in continuous process validation to ensure 

quality along the product lifecycle. 
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Machine to machine communication (M2M) 

M2M communication with minimal human interaction aims to create interconnected 

machines and equipment with vertical and horizontal integration.  

Vertical integration connects machines and data on different levels, enables manual change-

overs reduction. For instance, based on the interview, gapless data of machine processes with 

manufacturing executive system (MES) and enterprise resource system (ERP) have been 

utilized for more than 15 years. At the basic level of deployment, MES is used in silos, while 

at a more advanced level, MES is connected with the electronic batch record (EBR) along 

with the product life cycle. Hence, all product parameters on the shop floor are recorded and 

could be escalated for analytical purposes and support business strategies. Enhancement in 

vertical integration can trace manufacturing data with data integrity requirements to fulfill 

Good Manufacturing Practices (GMP).  

Horizontal integration connects machines within the same level to find available capacities in 

the network or enhance the automation process—for instance, the interconnected and 

continuous batch report in each production area with production planning. The adoption rate 

in the LSI is still low as it connects with MES and EBR implementation in the shopfloor. 

However, most of the companies are starting to build the system in creating horizontal 

integration.  

Human-machine interaction (HMI) 

Cutting edge HMI interaction deployment using interfaces as virtual reality and augmented 

reality is still underutilized. Early adopters utilized VR and AR as interconnected devices and 

humans (operators) to perform equipment maintenance (12).  

3.1.2. Digital transformation readiness of LSI  

 
Table 2. Correspondents of LSI readiness’ self-assessment 

INDUSTRY CHARACTERISTICS 

A  Medium size pharmaceutical manufacturer 
B  Small to medium size site, pharmaceutical manufacturer focusing on primary 

and secondary packaging; short product lifecycle 
C Top priority site, lighthouse pharmaceutical manufacturer 

Digitalization readiness within the respondents was evaluated based on three key factors: 

process, technology, and organization. 



   
 

   
 

 

Figure 6. Process as one of the evaluated key aspects covers three areas: operations (Vertical 
integrations), supply chain (horizontal integrations), and product life cycle (integrated product life 

cycle) (11).   

In terms of process readiness, the most advanced site in all areas is Site C which successfully 

scaled up and implemented an integrated process. The benefits of advanced integration 

readiness are productivity efficiency, flexibility (production planning effectiveness and 

workforce flexibility), and increased speed of time to market and time to delivery (11).  

On average, both Site A and B are shaping their digital strategies and prioritizations. 

Aforementioned in section 3.1.1, the most popular implementation for operations and supply 

chain is MES and ERP. Site A is lagging in creating an integration in the product life cycle, 

but they are currently sourcing the infrastructure.  

 

Figure 7. Technology as one of the evaluated key aspects covers three areas: shop floor, enterprise, 
and facility. The assessment focused on three factors: automation, intelligence, and connectivity. 
Automation is a technology application within three areas; Intelligence is a data processing and 

analysing. Connectivity is an interconnection of equipment, machines, and computer-based systems, 
to enable communication and seamless data exchange (11). 
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Assessment in technology aspects mainly evaluates the readiness of technology application, 

connectivity, and data processing. Aligned with process readiness, site C has successfully 

scaled up and built solid technology capabilities in most areas. Site C has applied connectivity 

between shop floor and enterprise by utilizing a smartphone and smart-watch application as 

employee identification and manufacturing steps monitor for more mature implementation. 

This implementation is driven by the high expectation of data integrity fulfillment in the site.  

On the other hand, Site B is interestingly advanced in facility integration, proven by 

established integration implementation of the HVAC system and data logger. On the contrary, 

it lacks in intelligence enterprise. This interesting founding might happen in line with the 

current circumstance of the site post-acquisition.  

 

 

Figure 8. Organization as one of the evaluated key aspects covers two sectors: talent readiness and 
structure and management (11). 

Evaluation in organization aspects generally assess LSI’s readiness in term of talent and 

organization strategies. The high readiness level of site C in structure and management 

indicates that they are ready to work through cross-functional teams to achieve a digitalization 

vision. Additionally, they also have a solid design for long-term digitalization strategy, 

including identifying priorities, roadmap, systems, processes to create business value. 

Most of the respondents are figuring out the best strategy to enhance talent readiness; as said 

in the interview, changing mindsets is challenging if direct benefits are not blatantly offered. 

Hence, it is essential to align the company’s strategy with the understanding of I4.0 to all 

employees.  
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3.1.3. Feasible benefits 

Due to the enormous scope of I4.0, the implementation timeline, activity, need can vary 

tremendously. To attract implementation, the following is a general projected benefit of 

implementing I4.0-related technology into the production activities across a 5-year period 

from Ericsson (19): 

Table 3. Projected benefit of implementing I4.0-related activity (19) 

ACTIVITY OF 
IMPLEMENTATION 

FINANCIAL BENEFIT  
(% OF ANNUAL 

REVENUE) 

ANNUAL RETURN ON 
INVESTMENT (ROI) 

YEAR 5 

PAYBACK 
PERIOD 
(YEARS) 

AUTONOMOUS 
MOBILE ROBOTS 
(AMR) 

1.5% 50% 4 

COLLABORATIVE 
ROBOTS (COBOTS) 1.4% 44% <4 

AUGMENTED 
REALITY (AR) 

0.5% 68% <3 

PREDICTIVE 
MAINTENANCE 0.8% 151% <3 

DIGITAL TWIN 1.8% 28% 4 

The benefit above can be broken-down further into subsections of value created within each 

activity: 



   
 

   
 

 

Figure 9. Detailed contribution to ROI from each I4.0 activity (19).  
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3.1.4. Budgeted cost and spending 

 

Due to the various limitations (see section 3.3.2 - Bottleneck), implementing digitalization 

and I4.0 in pharmaceutical manufacturing can be three times more expensive than other 

sectors (17). The high regulatory requirements to comply with data integrity and validation 

create an extra hurdle to scale up pilot to full-scale manufacturing. 

Cost of implementation varies greatly according to the scale and nature of each individual 

project. As an example, the software and implementation cost of digitalization system from 

manual data collection to digitalized operation costs starting from 200,000 Euro, excluding 

the cost of personnel training; for continuous processes monitoring system can cost ranging 

from 225,000 to 400,000 Euro (17). Addition to the installation cost, change in the personnel 

structure is inevitable. With reduced need in areas such as quality assurance after automation 

and EBR, the repurposing and training cost is part of the spending. From a recent project, full 

implementing EBR in a factory of a mid-sized CDMO cost 10-20 million SEK in two years 

(17). 

  



   
 

   
 

Section 2: Looking towards digitalization strategies in other sector 

industries. 

I4.0 is currently being implemented into the production process across wide range of 

industries such as automotive, telecommunication, conglomerates etc. (20). Driver of this 

improvement on production includes agility and efficiency of production (20) mainly due to 

the fast-paced change in external environment (21). 

The production benefit from implementing I4.0 can bring value to manufacturing in 

manufacturing in other sectors. This section of the report demonstrates the current 

implementation progress and established application of I4.0, to draw attention to how I4.0 can 

create advantages in life sciences setting.  

3.2.1 Current implementation of industries other than Life Sciences  

Refer to the PwC (2019) framework, the stages of implementing I4.0 in these industries can 

be assigned as an example. The leaders of I4.0 implementation in automotive industry is 

currently stepping into Stage 4 of the PwC framework, with demonstrated scaling up in 

production activity in areas such as Predictive Maintenance, Real-time Data monitoring with 

IoT platform, and additive manufacturing (22). 

The commonality can be drawn from a few automotive companies. These leaders choose to 

experiment how technologies involved with I4.0 can incorporate into the specific 

manufacturing process first in the form of a production lab (23-25).  Commonly, the first step 

of implementing I4.0 is to create the required infrastructure for an interconnected 

environment, which is to establish a network within the manufacturing site (21, 26, 27). For 

example, a private 4G/5G network serves as the base of M2M and HMI within the shopfloor. 

Another outspoken implementation step is installing sensors and collecting data from the 

production process to create a data lake. Sensors on machines to measure wide variety of 

parameters produces information on the activity of the machine. These raw data will then be 

drawn to product useful insights such as informing predictive maintenance schedule (22). 

Machine Learning (ML) and Artificial Intelligence (AI) can be trained using the data from the 

data lake and applied into the production activity (28). 

Augmented Reality (AR) and Virtual Reality (VR) are also being experimented with in the 

I4.0 labs to reduce cost of production planning through simulation (25), allowing more 

intuitive interaction between human, machines, and the virtual information (29). The benefit 

of increase in efficiency and decrease in task completion time from AR and VR initiatives 

greatly dependent on factors such as the nature of the task, experience of the user etc. (29). 

Overall, the implementation of I4.0 of other industry is consistent with development 

framework proposed by the original I4.0 initiative (REF) and the developmental steps 

suggested by PwC (REF). 

Additionally, the lighthouse sites of I4.0 implementation indicated by the World Economic 

Forum are acting as examples of I4.0 assimilation into the production process (30). Although 

these sites are experimental sites and hence the improvement might not be fully translatable to 



   
 

   
 

all manufacturing activities, the following are the benefits measured from implementing I4.0 

at one of the lighthouse facilities in FMCG industry (30): 

Table 4. Change in KPI from FMCG lighthouse production after implementing I4.0 (30). 

AREA OF CHANGE DEGREE OF CHANGE 

PRODUCTIVITY +160% 
CUSTOMER 
SATISFACTION 

+116% 

CUSTOMER 
COMPLAINTS 

- 63% 

FULL PLANT COST - 20% 
INVENTORY - 43% 
OFF-QUALITY 
PRODUCTS 

- 42% 

CHANGEOVER TIME - 36% 

  



   
 

   
 

Section 3: The expectation and limitations of digitalization 

transformation in LSI. 
 

3.3.1. Adoption and expectation of digital transformation 

Digital transformation strategies’ adoption and expectation in life-science manufacturer could 

be arrayed in varied stages in Gartner’s hype cycle. 

 
Figure 10. Expectation and adoption rate of digital transformation short-term and long-term strategy of 

LSI.  

Table 5. Technology adoption within the expectation stage in LSI.  

EXPECTATION STAGE TECHNOLOGY POSSIBLE BENEFITS AND ADOPTION 
HURDLES 

The peak of inflated 
expectations 

digital twins 
 

Shorten product research and development by 
enhancing prototyping.  

Gain more efficient production and faster 
information feedback within product development. 

Through of 
disillusionment 

VR and AR 
(as distance equipment 
maintenance) 

The possible reason of low adoption rate is the 
technical difficulty and unreadiness talent to 
operate novel technology 

The slope of 
enlightenment 

Machine learning and 
IoT (as predictive 
maintenance)  

Reduce time to market and enhance traceability of 
data integrity within the manufacturing process.  

Another feasible benefits also could be seen from 
high possibility ROI and payback period (see 
section 3.1.3). 

Plateau of productivity Shopfloor connectivity 
using EBR & MES 

long-term strategy is to digitalize paper-based 
documents and create interconnection within the 
product life cycle.   

 

 



   
 

   
 

3.3.2. Bottlenecks applicable to the life science industry  

Regulatory 

The biopharmaceutical manufacturing has been adverse to change potentially due to the tried 

and tested drug development process, which has been delivering safe and effective innovation 

for the past decades (31). Throughout the interview carried out, the largest limitation in LSI 

originates from regulatory friction and quality assurance within the company. 

Life sciences industry, especially pharmaceutical industry, is heavily regulated and controlled 

by legislation, standards, and production rules (31). The main reason for this level of 

regulatory pressure is mainly a protection mechanism to ensure the quality of the product for 

patients’ use. However, regulations can also be a limiting factor when the content is not 

updating as fast as technological innovation. When compared to other industries with less 

regulatory scrutiny, LSI requires more effort for validation and longer timeframe to 

incorporate pilot projects into full production (17). This restriction on limitation is concurred 

by interviewees among all levels of production. 

Cost 

As mentioned above in section 3.1.4, a substantial investment is required to update the current 

systems in manufacturing. The inhibition comes from cost, not only in terms of direct 

monetary contribution, but also the retraining of the workforce and severance. 

Additionally, the increase in cost will directly translate to shift in prices of the end products 

(drugs, medical devices etc.) for patients. With the increasing shift to cost-awareness in 

healthcare and reimbursement (17), the need to reduce cost on the life sciences product might 

outweigh the efficiency benefit brought by I4.0 (14). 

Cybersecurity 

When creating interconnected machines and smart factories, the element that promoted the 

improvement might cause major halt in production when hacked from external access. Private 

networks allow separation of the factory and the internet, however there might be weak points 

within the systems design. The immense impact in malicious hijack of production or 

alteration of product formula in pharmaceutical products creates life-threatening danger to the 

users, hence creating a second thought in establishing smart factory (20). 

Vision from management 

The vision of the top-level executive shapes the future development of the company. The 

implementation of innovations highly dependent on willingness for the leaders to share the 

vision with the managers and employees. The most successful company in implementing 

digitalization signalled the importance of a leadership effect from the top (12). The pace of 

implementing technological changes relies on the encouragement of the high-level executives 

in the life sciences industry (12,31); conversely, the progress can also be hindered by the 

reluctance of executives.  

Peers within industry 

Among the interviews conducted, the respondents were highly aware of the advancement 

progress of peers within the same industry. The businesses are closely monitoring each other 

and mimicking the actions. The situation can be described as a prisoner’s dilemma, and if no 

peers are making investment in I4.0, following suit might be the best strategy. Hence, the 

whole industry might sit still since no player is making advancement in technology. 



   
 

   
 

Conclusion and recommendations 

LSI might be lagged behind the other sectors industries with the digital transformation from 

I3.0 to I4.0. Nevertheless, the trend in enhancing road map strategies and scaling-up 

deployment in peers’ leaders indicate digital transformation in LSI from the inertia phase, not 

merely a hype. Increasing challenges outside the industry – regulatory compliance and market 

demand might be good enablers. However, good is never enough; to be the leader in the 

peers, LSI should consider obtaining both quick wins (i.e shorter time to market) and 

sustainability by implementing digital transformation as soon as possible. 

For STUNS Life Science, the investigation and results provided an initial talking point when 

interacting with stakeholders with needs in innovation. The highly correlated goal of this 

report and the organization also provides a blueprint for initiating future investigations on 

how the organization can support the future development of the Uppsala region. Bottleneck 

found and recommendations given in this report act a call for action if I4.0 is determined to be 

the definite direction of improvement. 

As a summary of the result of interview conducted, the following are recommendations if any 

life sciences company or organization wishes to be I4.0-ready: 

Importance of aligned organizational goal 

When the high-level executives recognize the benefits, the innovations can be implemented in 

a company with less friction. As a unified body, a company should have an aligned long-term 

strategy throughout the organization. With clearly defined strategy and goal the 

implementation can be smoother across different levels. As leaders of the company, the 

higher-level executives can provide directions to lead the transformation process. From the 

interview conducted, the respondent revealed the cost might be lower to construct a new 

factory with I4.0 in mind than to digitalize an old factory (18).  

Set road map and prioritization of I4.0  

Defining strategy’s road map in the short and long term and prioritizing areas in I4.0 are 

prominent. I4.0 deployment is an ongoing project with high investment. Hence, a successful 

deployment of I4.0 needs support from the whole organization level and prioritization of 

primary areas that need improvement to gain competitiveness (18).   

Focus on the business benefit 

The digitalization process requires significant investment to carry out. A well-defined plan 

can help company focus on where the process can create true benefit. For example, when 

setting up data lake to store data collected from the manufacturing operations, identifying the 

data that can provide true business impact is important. Otherwise, too much data can cause 

overwhelming, and mask the valuable insight that can be drawn (12). 

Collaboration from all stakeholders is required 

The regulatory friction on implementing digitalization is apparent in the case of I4.0. 

However, the regulations can also empower technological change when updated in time and 

relatable to the need of the manufacturer. The safety protection aspect does not have to be 

mutually exclusive on allowing technological advancement, as long as the stakeholders are 

open to dialogue and collaboration. 
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Appendix 1 – Interview Questions 

 

[Company Name] List of questions to Person in charge  

Description of Industry 4.0: Industry 4.0 (I4.0) is a process of creating an inter-connected 

manufacturing and supply chain, which allows companies to establish a smart product facility. This 

concept is to create a production line that can work by itself, starting from receiving and processing 

individual orders from customers, order raw materials from suppliers, and then produce and ship the 

product. 

Our scope: internal manufacturing and engineering practices.  

 

(Source: Rojko, A., 2007) 

 

Section 1: Currently implemented digitalization strategy in manufacturing process 
and the improvement in efficiency it has created within the last decade  

- What is the current effort at Company Name to implement a more digitalized manufacturing 
operation? 

 
o What is your role in Industry 4.0 implementation in the company? 

 
- What do you think about "SMART factory"?  

o How is Company Name’s current status compared to your vision about SMART 

Factory? 

- How important is I4.0 for Company Name (on a scale of 1-5)? 

- How much does the digitalization process cost? (In terms of monetary amount) 

o Are there other innovations put on hold because of prioritizing digitalization? 

Step 0 
Not consider 

implementing I4.0 

Step 1 
Scout the 

technology 
landscape or 
opportunities 

Step 2 
Define digital 
strategy and 

prioritize 
opportunities 

Step 3 
Design 

solutions and 
launch pilot 

projects 

Step 4 
Scale up 

successful and 
build 

capabilities 



   
 

   
 

- How do you think your company are doing in terms of Digitalization manufacturing process 

when compared to peer in Life-science sector (scale of 1-5)? 

o What are the strengths that allow Company Name to be more advanced than peers? 

Section 2: Digitalization strategy in manufacturing from other sectors (automobile, 
consumer goods etc.) 

- What other company/industry sector do you look for as learning for digitalization of 

manufacturing process? 

o Any difficulty when adapting these learning to be applicable for Pharma 

manufacturing? 

- How do you think your company are doing in terms of Digitalization manufacturing process 

when compared to other industry sector (scale of 1-5)? 

Section 3: The expectation and limitations of digitalization improvement in 
pharmaceutical manufacturing. 

- What are the main motivations to implement I4.0? 

o What are the visible benefits for Company Name to be the leader in I4.0.  

- What are the main bottlenecks in implementing Digitalized process at? 

o Is it more from the process, organization, or technology point perspective? To 

implement digitalization, do you think your company need support from other 

parties? 

o Please indicate who are they and value their importance (consultant, government, 

academia) 

- What is the future area of improvement when it comes to digitalization in manufacturing? 

o Strategy (current, 5 years, 10 years)  

o What is the most prioritize project, how will be the timeline? 
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