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ABSTRACT 

A solid understanding of ethics is one of the most crucial aspect in any technological or 

scientific progress. Any development proceeded without proper knowledge of ethical 

value will drive the process to fall under the risk of failure that often damages the 

surroundings. In this paper, numerous essential ethical theories from various 

philosophersare elucidated herein to yield a general code of conduct as the basis to 

analyse several cases in several sectors, such as academic, engineering and medical, in 

attempt to locate any potential violation of values in accordance to the aforementioned 

study. Furthermore, several key points regarding the suggested moral virtues are 

summarised from the ethical code in the respective sectors to gain an understanding of 

the application of the theorems to the conducts. Lastly, numerous attempts of 

improvement in each sector; one example is the broader opportunity of conducting 

research supported by the government, are discussed in the last segment of this paper. 

The ultimate goal is then to illustrate the development of effort made in each sector in 

Indonesia learn from the mistakes to improve the condition with respect to the moral 

virtues and sustainability.  
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INTRODUCTION 

Ethics and moral are the questions that will always exist in any scientific development. In 

fact, any development should be able to pass certain ethical questions, such as the intention 

behind the discovery, the side effects to the society or environment, etc. with positive 

outcomes in order to avoid being used for a wrong purpose. However, the abuse of the 

development, which surely does not comply to the norms and ethics, has often occurred and 

disturbed not only the advancement of science and technology, but also the environment and 

society. Several notable tragedies in the history have given the proof of how dangerous that 

could be. There have been numerous occasions in which the responsible parties did not seem 

to act with regards to the norm or moral virtue, and even violated the ethical code of their 

profession while developing a project. There are several cases in the past in Indonesia, such as 

the tragedy of mudflow in Sidoarjo, the split earth in Surabaya, and several cases in academia 

environments, which reflect the failure of the involved stakeholders to assume their roles 

according to the respective moral virtues, resulting in a lethal consequence not only to them, 

but also to the neighbourhood; those cases are documented in this paper. However, one cannot 

simply pass a judgement regarding the violation of ethics and norms without having a full 

consideration regarding the instance. Therefore, it can be difficult at times to justify an act to 

comply to the ethical codes and norms, and ultimately, to live the virtues while making 

decisions as the leader in the fast-paced industries nowadays. This paper then attempts to 

present the basic insights of ethical norms and virtues necessary to elaborate the presented 
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case studies, then conveys several instigations of improvement in related science and 

technological sectors in Indonesia to describe the opportunities for the involved parties.  

LEADERSHIP, ETHICAL, AND SUSTAINABILITY ASPECT IN SCIENCE AND 

TECHNOLOGY 

The word science was derived from Classical French, whose origin is the Latin term 

“Scientia”, translated as knowledge, expertise, or experience(1). Another root word for 

science is episteme, brought up by Aristotle, which basically means knowledge. Based on the 

etymology, science is defined as the pursuit and application of knowledge, which could cover 

every aspect of knowledge possible, and understanding of the natural and social world 

following a systematic methodology based on evidence(2). Moreover, Van Niel stated that 

science is essentially a perpetual endeavour for an intelligent and integrated comprehension of 

the world (3).  Evidently, the true value of science is not just simply implemented by telling a 

fact, but beyond that, there lies a responsibility to explain the truth behind such fact by using 

sets of arguments and data to understand the true meaning behind a phenomenon. Based on 

the definition, any scientific methodology must include several processes, starting from an 

observation and/or experiment technique that must be repetitive, then whose outcome comes 

in the form of hypothesis that must be analysed and tested objectively to yield a verifiable and 

sound result in the end, or to confirm the hypothesis. However, there are also different 

opinions regarding the definition of science, which indicates the potential of bias in science, 

in contrast to the neutral image implied from previous descriptions.  A quote from Dyson 

could sum up the premise perfectly, as “all of science is uncertain and subject to revision. The 

glory of science is to imagine more than we can prove.”(4).  Moreover, Oxford English 

Dictionary gives a definition of science as the intellectual and practical activity that 

systematically attempt to study the structure and behaviour of any natural and physical 

phenomena by means of observation and experimental approach.  The given definition 

obviously appears to give a recognition to the actor behind such “activity”, which is obviously 

a human consisted of flesh and blood with certain interests and bias thoughts, which can 

freely decide to perform any action towards his/her endeavour to achieve the end goal. 

Therefore, any actions performed by the actor should be subjected to the moral and ethical 

values examination(5). Meanwhile, technology can be viewed as the practical application of 

scientific knowledge, as suggested by Compact Oxford English Dictionary. This could also 

mean that both technology and science need to be controlled by a set of moral, or virtue, to 

avoid any conflict rising from the abusive behaviour in the application of a scientific 

knowledge or technology as opposed to its initial motive behind such discovery, or to prevent 

any negative design behind a creation of scientific knowledge or technical innovation. 

The word ethics itself is a derivative of the Greek term ethica, meaning custom, moral, or 

conviction. While ethics and moral are basically equivalent, the term moral is often denoted 

as the basis of any positive conduct or behaviour.  

The study of ethics draws to the process of developing both descriptive judgements, 

which is based on the real occurrences in the past, present and future to generate a true or 

false answer based on a rather direct ethical value – acceptable or unacceptable, etc. (for 

instance, whether the standard protocol for the medical personnel has met the safety 

regulations or not); and normative judgements, which is based on an idea of ideal condition, 

or whether things should be considered good or bad, etc. (for example, if it is good to enforce 

the death sentence or not). The judgment based on certain ethical values will lead to a norm, 

which basically entails a set of specific value that is a result of consensual agreement of 

several parties to judge a concrete action according its suitability to the norm. The norms can 

then transform into a rule or regulation that bind a certain society, which will become the 

ground to set a moral virtue of a person subjected to the regulation. There are at least three 

different categories of ethical theory fabricated from the definition, namely utilitarianism, 

duty ethics, and virtue ethics. The first theory highlights the importance of judging any action 
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solely by measuring its output. One of the most well-known tools for the measurement is the 

usefulness of the end result, whose method is famously called utilitarianism, a term 

popularised by Jeremy Bentham in the 18th century. A famous definition by him, “the 

principle of utility is meant that principle which proves or disapproves of every action 

whatsoever, according to the tendency it appears to have to augment or diminish the 

happiness of the party whose interest is in question.” (6). Meanwhile, duty ethics (or 

deontological), which was heavily influenced by the theory of Kant (1785), identifies a good 

deed according to its suitability to the governing regulation/norm. The basic idea behind the 

theory is that there is a sense of duty based on good will to place norm/value, instead of 

personal happiness, on top of each notion. A good application of the thought is in form of 

hypothetical norm, which basically identifies an obligation to perform a positive action to 

achieve a positive goal, or vice versa. Lastly, among the other theories, virtue ethics is the one 

that was developed firstly among the ancient Greek philosophers, namely Aristotle, Socrates, 

and Plato. This theory clearly shifts the attention from the behaviour to the actor behind the 

gun, which basically means that a person should strive to become the best version of himself 

to become full and enjoyable. Further explanation of this theorem aspires anyone to pursue 

the practical wisdom in every situation, achieved by extrapolating the positive and negative 

extremes based on certain intellect. The equilibrium concept herein is a relatively dynamic 

concept, reciprocating the given circumstances. Therefore, one needs to perceive the situation 

carefully prior to giving the correct response, a skill arisen from his inner virtue. For example, 

the best choice for a good doctor whether to express the blunt, honest diagnose of the patient, 

or to give them hope to endure during difficult treatments (7). In reality, all of the theorems 

can only do so much separately since there are several weak points in each of them. For 

instance, the concept of personal happiness as the end goal in utilitarianism is relatively 

abstract that creates a potential danger of unending pursue of it, which will eventually drive to 

abuse or exploitation. As for duty and virtue ethics, there lies a substantial doubt regarding the 

ultimate righteousness in the act and in the actor, and whether both are based on an abstract 

concept. For instance, an engineer can face a dilemma in developing a project plan, whether 

to prioritize safety or economical value in the design, where there can be no apparent middle 

course as the best possible solution, and thus, a hard choice must be selected. Conclusively, 

there should be a good combination between the three concepts to create the most prominent 

boundary and ethical conduct to every occupation in scientific and technological field. 

Another similar theory has been instituted by Confucius, both relying on the willingness to do 

the good thing. The difference between both concepts lies in how Confucius deliberately  paid 

a significant attention to nationalism, or blood relationship, and seek the ethics as a path to 

understanding the Heavenly Way, in contrast to the virtue of Aristotle and Kant that focus on 

universal situation (8). Nonetheless, both the “western” and “eastern” approaches must be 

applied appropriately, which then will reveal the practical discussion of the responsibility for 

any professional in scientific and technological fields, which can be classified into the passive 

and active responsibility (9).Passive responsibility can be described as a “backward-looking 

responsibility”, which is relevant after something undesirable occurred. In the following type 

of responsibility, a professional must be able to hold account against any actions taken within 

his/her expertise. In addition, the very same person must always be ready to become target of 

any blame that rises in sequence to his/her action, or judgement. Nonetheless, the judgement 

for a certain blameworthiness must be in accordance to several principles, instead of 

automatically applying the diagnosis. The first quest is to find whether the action has violated 

any norm, which can be viewed as two different frameworks, namely the moral virtue and 

professional conduct. Secondly, is whether the alleged party has a causal contribution to the 

undesirable consequence or situation. The causal contribution indicates both a wrong action 

and a decision not to act. Thirdly, whether a terrible situation is completely unforeseeable, or 

the intended party should have been able to forecast using the respective expertise. Lastly, one 
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needs to check should an action be based on a full degree of freedom, or if the prosecuted 

party had been under any kinds of coercion. Passive responsibility, while being widely used 

until 1990s, often fell under criticism for its excessive fixation to finding an entity to be 

blamed, which often turns out to be a collective error instead of single mistake, known as the 

problem of many hands (10); instead of striving to generate a solution(11)(12)(13)(14). Active 

responsibility then emerges from the critiques, which aims to shape a forward-looking, active 

type of responsibility to prevent or avoid any foreseeable consequences, or to obtain a 

valuable end result(15). This formulation holds a paramount concern to having an enthusiasm 

to explore new possibilities and tackle any challenges with regards to the necessary wisdom 

based on the moral virtues to avoid any unwanted side effects from the scientific or technical 

invention. Such significant drive is regarded by Samuel Floorman as “the existential pleasures 

of engineering”. Naturally, any effort to do scientific or technical progress needs to employ 

both efficiency and effectiveness. Ultimately, the development should be directed towards 

“the enhancement of human welfare” (16). All the covered aspects are critical in defining the 

pathway of scientific and technological developments, and even more crucial for the person 

assuming the leadership positions. As a leader, one must bear the responsibility to marshal the 

team members through collaborative spirit to achieve the mutual goal and doing so constantly. 

A good leader, according to Ross Perot, must seek to lead by inspiring and giving influence, 

not by trying to manage and manipulate people(17). There are numerous books and writings 

trying to establish the traits of a good leader, among them are self-confident, visionary, able to 

communicate, holds integrity, honesty and transparency, inspiring, possess a good 

commitment and humility, able to learn from past failures, able to empower the team 

members to innovate and become the better version, and must be prepared to bear 

responsibility of any effect of the actions taken by the organisation(18)(19)(20). Moreover, a 

study by Pew Research Centre has been able to group the most critical values of leadership by 

conveying a survey, ranging from the most to the least important in following order: honest, 

intelligent, decisive, organized, compassionate, innovative, and ambitious. Finally, a report by 

Cambridge summarised several capabilities of global-scale leadership, namely able to think 

systematically, open-minded, inclusive, navigate the complexity, have a long-term vision, 

globally conscious, and able to do interdisciplinary projects(21). All the traits and values must 

be possessed particularly by the stakeholders in any field of science and technology, who play 

a prominent role in defining the future of the society altogether, ultimately by the person who 

holds the leadership position within the stakeholders, to shape the better future for the society.  

LEARNING FROM THE PAST – SEVERAL CASE STUDIES IN INDONESIA 

Indonesia has been well-known as one of the religious countries whose constitutions truly 

embody both the religious and moral values, as it can be seen in Pancasila and the Basic 

Constitution (UUD 1945). Moreover, the whole concept of Pancasila provides a morale 

ground in each aspect of living in society. However, it is also not uncommon to see the news 

regarding immoral conduct and behaviour all over the nation. One glaring instance is 

corruption, which has quite rooted mentally and become a major issue in our society, from top 

to bottom. Various cases of corruption can be seen in the news, from the corruption of the 

lawmaker(22) to the simple case in the neighbourhood(23). The similar issue might also exist 

in the scientific realm in Indonesia, with clear examples shown in the form of plagiarism and 

cheating. Plagiarism and cheating have been heavily recited within our scientific culture, 

which obviously inhibits the ability to maximise the development. One of the most notable 

cases is about one of a PhD student who spread false information about his scientific profile 

and achievements for any unclear purpose(24)(25), which can be considered as cheating that 

is lack of ethical value. Another sad example is the national bibliometric ranking (SINTA) 

organised by the Ministry of Research and Technology / National Agency for Research and 

Innovation (Kemristek/BRIN) to value the scientific works performed by the scientists and 

research communities, whose application opens the window to attempt ethical manipulations 
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in terms of the inflation of self-citations as well as the low-quality works produced without a 

good-quality review system. Such efforts have even been spotted by Kemristek, where the 

ministry issued an announcement in 2018 to blacklist the account of several researchers due to 

the unethical approach(26). In addition, a tendency of nepotism has risen among the 

community of researchers in the form of the authorship inclusion in a publication work 

without any clear contribution just in order to increase the recognition of respective authors in 

the ranking system (27). All of those efforts stem from the main goals, which are merely to 

increase the productivity and gain the incentive (28). In addition to the fundamental problem 

in the research realm in Indonesia regarding the low productivity of research and publication, 

that can be linked to both external factor regarding the finite amount of resources provided by 

the government and the private entities compared to other countries (research activities only 

accounted approximately 0.24% of the country’s GDP in 2017)(29)(30)(31)(32) and the lack 

of quality (also quantity) of the works of local researchers as the chief internal factor 

(33)(34)(35), the issue with moral and ethics need to be quickly resolved within the research 

community to be able gain more public trust and shape a better future. 

Not only regarding academic publication and journals environment, the act based on 

questionable ethics and morale background can also occur in other industries, such as 

construction, that sometimes lead to a dangerous situation. One extreme example is the case 

of Gubeng street in Surabaya in 2018, where a sinkhole appeared and swallowed the entire 

road structure, thus disconnecting the road network and yielded a significant loss for the 

structural reparation as well as the potential economic loss due to the isolation which lasted 

for ten days. This event occurred due to a technical blunder made in the construction of 

basement at a hospital adjacent to it, which did not establish a retaining wall to sufficiently 

reinforce the soil structure in the location(36)(37). The drama ended almost a year later with 

the punishment given to several persons, namely the site engineer and project manager(38). 

The stakeholders of the project can be viewed to violate the moral virtue as the engineers, or 

the technical representative of the project, are supposed to be able to lead the team to act 

based on a sound, and accurate judgement, as well as to bear the responsibility should an 

accident occur within his/her task. In addition, the moral obligation of the technical party in 

the local government could also be questioned, whether the preliminary examination of the 

construction project had been perfectly executed, that perhaps, such accident could have been 

avoided (39). Lots of other accidents have also occurred in the past which brought worse 

effects regarding the fatalities or significant monetary loss, one of the most notable as well as 

controversial projects being the mudflow case in Sidoarjo back in 2006, where mud suddenly 

flew over the mining site in Sidoarjo, causing a vast amount of area being wholly drowned in 

the mud, not only causing social problems regarding the people who lost their land, but also 

health and environmental hazard until today (40). Such tragedy had long been alleged due to 

the error in the project operation, albeit still being unclear until the present day(41). There are 

numerous researches documented that support such suspicion, with the majority of them 

pointed out the error in the drilling procedure as the triggering factor of the mud eruption 

(42)(43)(44)(45).  Should the allegation of human error be indeed the real cause, then all the 

parties are held accountable, least of it the moral account, on this case. This case did not only 

involve the engineering entity (and leader) who executed the project that should have been 

aware of the potential and thus enacted the correct procedure as part of their primary virtue to 

ensure the safety and welfare of the public; but also the other parties, whose technical 

expertise are considered as competent, who should have been responsible forinvestigating this 

tragedy but yielded a highly debatable judgement until now. Regardless, both the government 

and the engineering party have issued a substantial amount of fund during these years to 

mitigate the so-called disaster and pay the loss of the people situated in and nearby the 

area(46)(47).  
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There are also numerous other cases which seem to be not so much critical or essential. 

Nevertheless, there are still violations of ethical conduct that have been done in such 

practices. For instance, a research byHermawan(48) covers several cases of the cartel in the 

pharmaceutical industry, starting from manipulating the ingredient of a drug, giving a 

deceptive description of the product, as well as the monopoly in the distribution of the 

medicine through the cooperation between the distributor and hospital or doctor; the latter 

case was also explained by the research ofPujiastoeti et al. (49), stating that there could be an 

indication of a relationship between such practice and the considerable rise of the price of 

medicines. Moreover, there was even news covering about a state pharmaceutical company 

which was suspected to mismanaged their stockpile of medicine that caused the loss of almost 

IDR 100 million in 2019 (50). 

Even in 2020, when trying to analyse the pandemic situation, there are several occasions 

that can be subjected to the ethical examination. For example, the decision of the state to not 

ensuing the total lockdown should also be evaluated from the perspective of ethics and moral, 

whether such decision, backed up by the economic judgement regarding the potential of giant 

economic crisis mainly due to the rise of the number of unemployment, has covered each 

aspect of the ethical point of view optimally. Among the perspectives are if there is any 

dangerous side effect that should have been taken into consideration, or whether the full 

benefits could outweigh the loss, i.e. if the potential death toll is worth the expected positive 

outcome (51). Moreover, there has also been a complaint on the transparency of information 

transmitted from the stakeholders to public. The critic covers how the obligation of social 

distancing and wearing mask is not entirely well-spread to the society to the clarity of the 

government’s response and decision during the circumstances(52). 

ETHICAL CONDUCTS IN SEVERAL INDUSTRIES IN INDONESIA AND 

CURRENT ACTIONS OF IMPROVEMENTS 

All of the aforementioned cases have shown how terrible the conditions could have become as 

the result of unethical behaviour, as well as how the implementation the ethical values and 

moral virtues in the field of science and technology should become a paramount concern, 

since both of them possess important roles in driving and guiding the development for either 

the better of worse wellbeing of the society. Therefore, the knowledge basis of ethical and 

moral virtues must be further established, or least of it included, in the development of the 

law, both of national and regional scope. Thankfully, such aspiration has been realised and 

approved by the regulator, which can be seen from the whole laws that organise ethical 

conducts of each profession. The regulation issued by the Head of Indonesian Institute of 

Science (LIPI) has declared the desired virtue of the researcher in Indonesia, such as integrity, 

honesty, and justice. Furthermore, there are four responsibilities of a good researcher 

described in the book, namely to develop a research product which complies to the standard, 

supports as the basis of human welfare, gets recognised as an agent of development, and 

contributes to the development of the organisation. Last but not least, the regulation clearly 

indicates numerous kinds of possible improper behaviour by any scientist/ researcher, such as 

dishonesty in the form of data falsification and self-fabrication, as well as any act of 

exploitation and plagiarism, or cheating, of any kind. This could mean that any technological 

advancements done by a researcher must be carefully tailored not to violate the code, by also 

using the required means properly and responsibly. Any kinds of violation will be subjected to 

the examination of an independent ethical committee to ensure the objectivity of any related 

judgement (PeraturanKepala LIPI 2007). Every points included in the conduct share a 

common goal, which is to set any scientific communities in the right position to optimally 

pursue and lead the realisation of any kinds of scientific development and innovation, in order 

to enhance human welfare and civilisation, as a part of sustainable development initiative(53). 

For instance, the regulation from Ministry of Public Works and Housing of Indonesia 

(54) has clearly stated the key points of the required moral virtue of the actors involved in this 
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affair, namely visionary, integrity, professionalism, responsibility, and service. The actors are 

supposed bear a moral responsibility to lead the development in their respective roles with 

integrity and professionalism to serve the needs of the society and develop the country. The 

implementation of such vision in the leadership situation includes the ability to show a strong 

commitment to accurately plan and execute any strategic technological development with 

respect to the rule and attention to other aspects such as economic, social and cultural norms. 

Additionally, the person of interest should be able to show his integrity while being the 

integral part of the advancement, such as to be able to maintain the trust and also the courage 

to bear responsibility as well as to blow the whistle upon any violation against the law. Lastly, 

the collaborative spirit is also incorporated inside the regulation, highlighting the importance 

of the factor to achieve the improvement in respective field. Moreover, the national 

constitution about construction services (UU Jasa Konstruksi 2/2017), from which the 

Ministerial Regulation (Permen PUPR 7/2017) rooted, has generally indicated the same 

desired virtues with an extra key point as the main goal: sustainable development(55). Not 

only that, the key aspects of the regulations have also been adopted into the ethical conduct of 

many of the professional institutions, each with their own point of views. 

Judging from the given case studies, it can be seen that all the stakeholders who 

contribute to the development in Indonesia, particularly in scientific and technological fields, 

have created a significant effort to improve the conscience and moral virtues of the 

practitioner in their respective fields to avoid doing the mistakes in the past, as well as to set 

the better ground for future generation. This coincides with the very definition of sustainable 

development itself regarding the development performed to meet today’s demand without 

sacrificing the needs of the future generation. Obviously, a good moral ground is necessary to 

be able to shape the development while considering every interest, not only the regarding the 

technology or science itself, but also the social, economic, and even environmental aspects.  

Furthermore, a better commitment towards the implementation of norms, particularly 

ones that are embodied by Pancasila, have been shown in various scopes of developments. 

Ultimately in scientific and technological fields, several regulations that have been discussed 

previously have illustrated the initiative of the state to support the sustainable and ethical 

development in respective sectors.  

In academic sector, there are currently several breakthroughs developed by the Ministry 

of Education and Culture aiming specifically to upscale the quality of education and research 

activities. The list of the efforts includes the ever-increasing research grants, ranging from the 

grant for the research by graduate students, fresh lecturer and researcher to the grant for the 

joint research between universities and world class research, on both theoretical and applied 

science and technology fields(56). The total fund provided by the state budget is estimated 

around IDR 42.166 trillion, with an increase of approximately IDR 6.5 trillion from the 

budget in 2019(57)(58).Moreover, there has been a positive collaboration between several 

ministries to form a scholarship funding entity, named Indonesian Endowment Fund for 

Education (LPDP) that offers opportunity for the young generations (those below 40 years 

old) to tailor their study furthermore to the best universities in Indonesia and worldwide, fully 

funded by the government. The main target of the programme is to prepare more future 

leaders and professionals through a better education as well as to empower the innovation on 

entire sectors (59). Additionally, the role of the private entities must also be taken into 

consideration, which in this case are exemplified by various scholarship programmes opened 

by various companies to the college students (60)(61)(62) and joint research projects between 

the industry and research companies, contributing around 10% of the total R&D development 

until now according to the Minister of Research and Technology / National Research and 

Innovation Agency(63). Another good example an action done by a private company to 

initiate a funding source for research projects specifically in food technology field, in 

collaboration with several universities (64).  Needless to say, there is a room for improvement 
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in each aspect for the better future(65). All of these have been done as part of the ultimate 

goal of Indonesia in 2045 to raise the golden generation that excels in each sector, driven 

actively by the research and development in science and technology aspects, as carefully 

elucidated in the national research and strategic plan(66). The initiatives are also performed to 

create the professionals who is capable in contributing to research and academic field based 

on a higher integrity to incorporate the working methods that will not subject to ethical 

infringement. However, all the stakeholders still have to collaborate to complete the task of 

raising the total budget for research in Indonesia, which is currently estimated at only 0.25%, 

from the ideal ratio of 1%, from the total GDP(67).  Interestingly, the report shows a 

gradually increasing interest of the youth in research activities(68), though there are still many 

more personnel and works are needed in this field of industry. Thus, the synergy between the 

government, professional industries, and the research entities is still in need of further 

development(69). 

Last but not least, there might even be a higher window of opportunity to do research and 

innovation throughout the pandemic situation in 2020, where the whole nations are struggling 

to find the cure of the disease. This can be seen by the new special grants, available both 

through the initiative of the government through the related ministry and through the synergy 

between the government of Indonesia and England (namely the Newton Fund Institutional 

Links – KLN programme), to the research related to Covid-19, by means of which there have 

been more than 20 ongoing researches funded by the grant(70)(71). The current state 

obviously put the researchers, particularly related in the mitigation of the pandemic sectors, in 

a strategic position to become the impactful leaders with strategic roles to overcome the bad 

circumstances. The strategic position of the healthcare practitioners and researchers must also 

surely be well regulated to fulfil the required moral obligations and virtues. Otherwise, there 

could be a lot of potential of abuse using the power. Therefore, strict ethical conducts has 

been developed and improved constantly based on the international ethical conduct by World 

Medical Association (72) through the cooperation between the government, represented 

mainly by the ministry of health affairs, and the private sectors, represented mainly by the 

respective professional associations (e.g. Indonesian Doctor Association – IDI, Pharmacy 

Expert Association – PAFI), to complement the existing state regulations regarding medical 

and health. These conducts and laws have always been infused to the national curriculum of 

medical and other health-related science, as an integral part of the effort to plant the best 

virtues into the next generations of medical workers in Indonesia (73). There are several key 

points that can be highlighted as the moral ground for the professional in these fields, namely 

respectful (respect the autonomy of patient), justice, professional, and honesty(74). 

In construction industry, the current regulation has been said to attract the interest of 

young people to become part of construction sector, mainly due to the positive feel towards 

the law protection guarantee offered by the government through the law, as well as the 

decision to raise the monetary threshold of the construction project that can be coordinated by 

the private sector, which surely opens more opportunity for further development(75)(76). 

Another example is the growing opportunity to recruit fresh graduates into the management 

trainee programme, a special fast-track programme for the ones who would love to speed up 

their path into leadership/high management level. The construction sector is also highly 

exposed to the idea, where a lot of large-scale companies (ultimately the state-owned 

companies) has opened and tried to reach the fresh graduates to serve the 

purpose(77)(78)(79). In addition, there is a collaboration with academic institutions to instil 

the ethical values and Pancasila to the prospective engineers and professionals by means of 

several courses related to ethics and sustainable development as well as Pancasila(80). These 

actions are executed to produce future engineers that possess the integrity and ability to lead 

and hold responsibility according to a carefully-tailored plan, whose focus is mainly on 

fabricating a sustainable development in infrastructure projects (81)(82). 
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From all the explanations, it can be concluded that there is a promising trend regarding 

the endeavour to improve the quality of work in various sectors of industry based on the 

required ethical values virtues, which, in turn, sparks the interest of the younger generations to 

be involved in the respective sectors. Obviously, further developments need to be carried on 

by a strong leadership that possesses strong, positive virtues such as professionalism, honesty, 

visionary, empathy, and other characteristics mentioned previously to drive the whole 

developments in a sustainable direction that treats each aspects equally, to create long lasted 

services for human welfare. 

 

 

CONCLUSION 

Science can be defined as a journey to build comprehensive knowledge regarding natural and 

social worlds based on a systematic methodology. However, the more important aspect is to 

conclude the facts that have been obtained from the observation or experiments. The whole 

process described here indicates a pivotal role of the actors behind the attempt. Therefore, a 

strong moral virtue must become an integral part that attaches to the involved stakeholders to 

promote a better future through scientific and technological enhancement. A set of ethical 

boundaries can be developed by using a descriptive approach, which judges a behaviour 

between two extreme edges: true or false, and good or bad; or a normative approach, which 

rather aims to suggest whether an action should be done or not. There are three most popular 

concepts that underlie both ethical approaches. One theory focuses to the impact of an action 

(consequentialism), one stresses the view to the act itself to check its compliance to the 

governing norm (deontology/duty ethics), and another one underlines the significance of 

possessing the essential virtue. All approaches hence need to be combined to formulate a 

detailed ethical instruction for any stakeholders involved in the development of science and 

technology, which defines the responsibility of the professional in the form of backwards-

looking perspective to mitigate and bear the accountability to any negative effects of an 

initiative, and the forward-looking initiative based on the active role based on a high 

enthusiasm to promote better human welfare. All the accounted definitions of ethics need to 

be incorporated to build a sustainable and innovative leadership equipped with certain 

qualities such as vision, confidence, integrity, and so on. Indonesia has actually adopted the 

specified moral virtues and qualities based on Pancasila, in the form of the basic constitution 

(UUD 1945). Nonetheless, there remain numerous occasions from various sectors, among 

which are the academic, construction and medical sectors, which do not capture the ideal 

pictures in the constitution. Several cases that are presented herein range from the attempt of 

spreading false profile, the manipulation of the national scientific grading system through the 

attempt of excessive self-citation and producing low-quality works published through a poor 

quality media that also incorporates the act of nepotism in the collegial system, all of which 

are performed to boost the performance to gain incentive and popularity significantly. Such 

actions are also triggered by the reality of R&D the sector in Indonesia, which is the lack of a 

reliable source of funding and qualified personnel to develop the field. On the construction 

sector, there are also several notable disasters that are allegedly caused by human error. For 

instance, the case of the giant sinkhole with the depth of 10 meters in Gubeng street in 

Surabaya, which occurred mainly due to the absence of a sufficient retaining wall to support 

the remaining soil structure that had been disturbed by the construction of underground 

parking lot in a hospital nearby it caused by the technical error made by the engineering party 

involved in the project, resulting in a huge cost necessary for technical reparation as well as 

potential economic loss to the local companies within the street following the ten-days 

isolation period. Another huge case is the mudflow in Sidoarjo, which was allegedly linked to 

the error in the drilling activity as the possible main cause. Moreover, the potential ethical 

violations made by the government are also implied in both instances, in the form of the lack 
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of control during the planning and implementation stage, as well as when taking the decisions 

to mitigate both tragedies based on ambiguous considerations. Moreover, there are also 

several reports of scandals in medical, and pharmacy, fields, regarding the effort to 

manipulate the ingredient of a drug or giving deceptive labelling for it, as well as a monopoly 

in the distribution of medicines achieved mainly through the partnership between the 

distributor and hospitals or doctors, which potentially leads to inflation to the market price. 

Even in the pandemic situation in 2020, there are several questionable decisions and 

behaviours, such as the regulation of large-scale social distancing instead of total lockdown 

that surely needs further examinations regarding the ethical aspects, also regarding the 

transparency of information spread to the public. Fortunately, certain ethical conducts have 

also existed in each described sector in Indonesia that administer the ideal behaviour of the 

involved stakeholders in respective fields. Moreover, there have also been numerous apparent 

endeavours by the necessary stakeholders to revolutionize the respective industries. For 

instance, there are numerous research grants issued mainly by the government for the research 

projects (the bigger role of the private sector is surely desirable), as well as scholarship given 

by the government and the private sectors to the prospective students, whose budgets are 

gradually increasing each year. In the particular pandemic situation in 2020, there are also 

several special grants for the related researches funded through the government initiative as 

well as a joint project with other countries. Lastly, in the construction sector, there is evidence 

of a growing trend of youth involvement in the industry caused by two major reasons. Firstly, 

the development of regulations which open more project opportunities for the newcomers 

guaranteed by a more cooperative law system. Another factor is a major trend in management 

trainee programme to recruit fresh graduates. In summary, Indonesia has undergone lots of 

struggles to improve the current situation and learn from past mistakes to open a vast 

opportunity, particularly for the youth to be part in the development and become future 

leaders in respective fields, equipped with the strong ethical values incorporated in the form 

of explicit ethical conducts. 
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