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This volume presents peer-reviewed papers presented during the 

International Conference on Managing the Asian Century 2017 held in 

Bali. The proceedings of these conferences include original papers 

contributed by researchers covering multi-disciplinary areas such as 

management, education, organizational development, climate change, 

financial and economic planning and other areas significant to socio-

cultural, environmental and economic development. 

 

Aim of the International Conference on 

Managing the Asian Century (ICMAC) 

 

ICMAC is built on the successes of previous conferences in Bali (2017, 

Smart Innovations for Smart Cities of East Asia, 2014, Integrating 

ASEAN), Singapore (2016, Rise of Smart Cities in Asia; 2013, 

Managing the Asian Century), Surabaya (2018, Innovations and 

Technology for Sustainable Development), Kuala Lumpur (2015, 

ASEAN Entrepreneurs in Technology), and Xiamen (2018, Linking One 

Belt One Road with Smart Biotech). The seven conferences brought 

together international investors, Asia and US inventors and innovators, 

and representatives of Asian governments. The participants came from 

incubation hubs of Asia, research think-tanks of Europe, and the Silicon 

Valley USA. 

 

The theme of ICMAC generally hosts a gathering of like-minded people: 

international and Asian academics, innovators and representatives of 

governments. Information technologies and their influences in industry, 

government and policy planning will be the focus. Digitization trends 

(past, present and future) will be of particular interest to the participants. 

The focus is on how Asian nations collaborate on developing inventions 

and digital innovations for growth across Asia. 

 

We welcome contributions that draw upon contemporary ideas and 

developments in practices of management, education, organizational 

development, climate change, financial and economic planning and other 

areas significant to socio-cultural, environmental and economic 

development.



1 

Sustainability Practices in Indonesia 

 

1. Introduction: Managing Sustainability in Indonesia………………………………………2 

2. Paullinia Cupana Extract (Guarana) Improves Pre-Elderly Metabolism: A Short 

Communication……………………………………………………………………………5 

3. Embryogenic Competence of Zygotic Embryo Explant to Form Somatic Embryos in 

Kopyor Coconut (Cocos nucifera L.)………………………………………..……………11 

4. The Effects of Taxation on Transfer Pricing Decisions with Ethics as a Mediating Variable: 

A Case Study on Multi-National Companies in Indonesia…………..…………………....19



2 

 Introduction: Managing Sustainability in Indonesia 

John Vong1 

 
1International Centre for ASEANA Management, Singapore 

 
john@leadershipcorp.com 

In a recent meeting of the Sustainable Development Summit (2019), it was reported 

that the last five decades had seen positive trajectories in human development and 

market growth. There were many positives in this economic upsurge. On the other hand, 

not-so-assuring fissures have also emerged. Firstly, environmental degradation has 

reared its toxic deformities. The level of deforestation has resulted in the loss of 

livelihoods for communities of people, the reduction of animal habitats and the 

extinction of wildlife itself. Secondly, the climatic changes have brought about 

increases in natural calamities that unsympathetically affects societies. The knock-on 

effects on water systems have significantly influenced crop productivity, agricultural 

quality, and fisheries and profoundly impacted pressures on agricultural produce and 

food production supply chains. Thirdly, there exists misguided allocation of natural 

resources in some countries, which requires significant realignment. 

These sustainability issues are neither new nor novel. Since 2009, the World 

Economic Forum (2019) has initiated discussions and policy papers on the topic of 

sustainability. Serious considerations and measured discussions on sustainability are 

only beginning to emerge recently, and not without resistance. However, there exists a 

glimpse of hope that there is a deep awareness of the linkages and inter-connectivity 

between environmental degradation and levels of human development and market 

growth as well as the corresponding impact on cross-border security. 

There are many approaches to defining sustainability. Sustainability is often 

associated with fulfilling present needs without reducing the ability of future 

generations to meet their needs. There is also much discussion on the three associated 

pillars – economic, environmental, and social. These are enthusiastically referred to as 

– people, planet and profits. The typical implementation of sustainability projects is 

usually linked to design and construction in terms of green spaces, recycled products, 

or renewable energy. The positive effects of engaging sustainability are jobs creation 

and job promotion, leading to market-led long-term growth and stronger market-based 

economies. A lack of sustainability leads to unhealthy societies and brings harm to 

livelihoods, thereby weakening economies. 

A case in point is the seasonal haze affecting Singapore. According to Dr Lim 

Keng Hua from Mount Elizabeth Hospital Singapore, haze is potentially harmful as it 

contains air-borne “fine particulate matter with a mixture of sulphur dioxide, ozone, 

nitrogen dioxide and carbon monoxide” (Hua L K, 2019). Prolonged exposure to these 

impurities could exacerbate the health condition of people suffering from heart and lung 

diseases and result in respiratory symptoms for the general public. Healthy 
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communities require sustainability management that includes the health of the land, sea 

and air. 

The world of business now requires a clear and articulate strategy for 

sustainability. This strategy will need to guide how business projects achieve targeted 

sustainable goals. An effective action plan must include mitigating factors that impede 

or resist sustainability. The design of an enterprise model must ensure the achievement 

of sustainable impacts. Business sustainability must become the hallmark of long-term 

prosperity for global companies. These sustainability principles would have a focus 

towards maximizing business opportunities and minimizing the adverse effects of their 

core operations on the environment, namely the land, sea and air, as well as the 

communities and economies where they operate. As businesses focus on greening the 

work environment, they enforce sustainability on their enterprises by driving efficiency 

in the allocation of energy use, cost, waste, and other environmental factors. 

Sustainability principles and methods can bring about a positive effect on organizations 

that are already doing what they can to create healthy communities and reduce toxicity 

in their environments. 

The European Commission (2016) introduces the Sustainability Impact 

Assessment (SIA), which is a trade-specific instrument for supporting major trade 

negotiations. The SIA has several purposes. Firstly, it feeds information into and helps 

steer the negotiations. Secondly, it assesses changes that are likely to result from a trade 

agreement. Thirdly, it helps to identify possible trade-offs. Lastly, it ensures that related 

policy choices are optimized. SIAs, therefore, provide the European Commission with 

insights and analysis of the potential economic, social, human rights, and environmental 

impacts of ongoing trade negotiations. Similarly, the Organisation for Economic Co-

operation and Development (2010) describes the SIA as a useful instrument that 

considers the full ramifications for environment, society and economy in the planning, 

designing and implementing of policies, logical frameworks, projects, and activities. 

SIAs contribute to sound and transparent trade negotiations that positively contribute 

toward sustainability. 

Similar to many emerging and middle-income nations, Indonesia has had its 

share of brutal short-term environmental degradation actions that have brought the 

nation to its knees. These actions have produced known adverse consequences and 

created a negative reputation for Indonesia as well as its companies, promoters, and 

even senior management. In the internet age, the seriousness and complexities of such 

actions cannot be hidden from the public, with companies and senior managment being 

held accountable. The wider community, civil societies, regulators, media agents, 

consumers, and stakeholders are in the know with regards to sustainability actions – or 

lack of – by companies. 

Kurniawan et al. (2018) conducted a study on the linkages between economic 

growth and sustainability from 1990 to 2014. The study reports that the overall 

sustainability of Indonesia is improving, although marginally, mainly because of the 

high rates of production and human capital growth. However, the nation’s GDP growth 

may not indicate sustainability, as the depletion of both renewable and non-renewable 

resources may have caused a decline in wealth per capita. The study surmised that 

Indonesia should invest in reducing the extraction of natural resources to increase 

sustainability and maintain its productive base. This study is an excellent follow-up of 
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the issues raised by the World Bank (2009) in a press release. The analysis by World 

Bank summarizes that environmental degradation in Indonesia is caused by depletion 

of natural capital, climate change, poor sanitation, deforestation, and pollution. 

This book complements the studies of Kurniawan and World Bank, and the 

subsequent chapters are a collection of essays to support sustainable development in 

Indonesia. The chapters are divided into three sections, namely: In Search of a Healthy 

Environment, Greening the Industry, and Economics of Sustainability. 
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Paullinia Cupana Extract (Guarana) Improves 

Pre-Elderly Metabolism: A Short Communication 

Sapto Wibowo1, Hari Setijono1, Edy Mintarto1, Jeff Fang2, John Vong2 
 

1Faculty of Sports Science, State University of Surabaya, Surabaya, Indonesia 
2International Centre for ASEANA Management 

 

saptowibowo@unesa.ac.id 

Abstract The high consumption of food containing chemicals in Indonesia poses 

unfavourable long-term health effects on the community. High consumption of 

chemical substances will gradually affect one’s metabolic processes as one ages. 

The use of Paullinia cupana (Guarana) as a supplement is one of the ways to 

improve metabolism for pre-elderly individuals. This research involved a small 

sample of 20 pre-elderly who perform routine gymnastics activities. Two groups 

were formed; namely a group provided with a placebo and a group provided with 

supplements. The duration required to know the difference of treatment, pre-test 

and post-test results to sample is 16 weeks. All samples in this research have the 

initial condition of high blood sugar and lactate levels. The group provided with 

supplements shows the capability of Paullinia cupana (Guarana) in lowering 

blood lactate by 50% and blood glucose by 20%. Meanwhile, the group provided 

with placebo shows an increase in blood lactate by 50% and a reduction in blood 

glucose by 3%. As a conclusion, the use of Paullinia cupana (Guarana) as a 

supplement can improve the metabolism of pre-elderly individuals who perform 

routine physical activity. 

Keywords: Metabolism  Pre-elderly  Paullinia cupana  Guarana  Physical 

activity 

1 Introduction  

1.1 Pre-Elderly 

The pre-elderly are a group of individuals who are entering into the age of 60 years 

(Hurlock, 2002). At this stage, the state of metabolism gradually decreases, resulting 

in various metabolic problems which can cause cardiovascular diseases (Bouchard, 

1990). Foods containing vitamins have a significant influence on the metabolic 

condition of an aged person (Krogh et al., 1993). 
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1.2 Paullinia cupana (Guarana) 

Paullinia cupana (Guarana) is a commonly known native plant from the Amazon basin 

in Brazil. Its powdered seeds are known mainly for its tonic and stimulant properties 

(Aherne & O’Brien, 2002). Paullinia cupana (Guarana) is predominantly used as a key 

ingredient in the consumption of various energy drinks in many countries (Balkau et 

al., 1998). Studies have shown that Paullinia cupana (Guarana) may also severely 

affect human health. Excessive consumption of  Paullinia cupana (Guarana) can cause 

anxiety, sleep disruption, and tachycardia due to its high content of caffeine (Bano, 

2013; Balkau et al., 1998). It was further observed that caffeine in energy drinks is the 

most widely used active ingredient due to its stimulant effect on the central nervous 

system (Bouchard, 1990). 

On the other hand, there could be beneficial pharmacological effects of Paullinia 

cupana (Guarana if there is proper quality control to ensure pharmacological standards 

of quality on herbal drugs. These benefits include increased energy metabolism, weight 

loss, lowering platelet thromboxane synthesis, protecting against gastric lesions, 

antioxidant activity, treatment of cognitive disorders, and anti-inflammatory effects 

(Donini, Savina & Cannella 2003; Doblhammer & Kytir, 2001; Bydlowski, D’amico 

& Chamone, 1991). 

In particular, Paullinia cupana (Guarana) is observed to be a supplement that 

can improve one’s metabolism (Feland et al., 2001). Paullinia cupana (Guarana) was 

recently tested on C57BL6J type mice, which displayed increased energetic 

metabolism and stimulated mitochondrial biogenesis. This contributed to the control of 

weight gain, even when associated with a high-fat diet (Donini, Savina & Cannella, 

2003). While Paullinia cupana (Guarana) is often used in experimental research, most 

experiments on the Paullinia cupana (Guarana) supplement would use samples from 

animals (Lima et al., 2005; Bydlowski et al., 1991; Fukumashu et al., 2006). This study 

aims to use pre-elderly individuals as research subjects to determine the direct effect of 

Paullinia cupana (Guarana) on pre-elderly metabolism. 

An independent pre-elderly can be defined as an older adult with a fit and 

healthy physical condition even though his or her age has advanced. Nutritional and 

dietary controls are required in order for the elderly to maintain fit and healthy physical 

conditions (Donini, Savina & Cannella, 2003; Millen et al., 2002; Roberts et al., 1994). 

Also, light physical activity has a positive effect on the fitness of a pre-elderly 

individual (Feland et al., 2001). One example of light physical activity is gymnastics. 

In addition to nutritional and dietary controls, light physical activity such as gymnastics 

can suppress osteoporosis, especially for women with a menopausal condition (Nagata 

et al., 2002). 

The purpose of this study is to determine the effect of Paullinia cupana (Guarana) 

extract supplementation on the metabolism of pre-elderly individuals. Indicators used 

to determine changes in metabolism are lactate and blood glucose. It is expected that 

the results of this study can be used as a consideration in conducting a better lifestyle 

for pre-elderly individuals, since a healthy lifestyle can improve the quality of life as 

one ages (Doblhammer & Kytir, 2001). 
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2 Methodology 

A preliminary study was first conducted to determine the appropriate dosage for pre-

elderly individuals. The preliminary study was conducted using a small sample 

consisting of six pre-elderly individuals over seven days. Previously, the standard dose 

given by the group was 1½ grams of Paullinia cupana (Guarana) extract and 700 ml of 

water. However, the preliminary study suggested that using a dosage of ½ gram of 

Paullinia cupana (Guarana) and 200 ml of water produced the same effect on pre-

elderly individuals. This smaller dosage was used for the study. 

The population used in this study were 20 women aged above 40 years who are 

members of the Healthy Heart Gymnastic Group of Al-Akbar Mosque Surabaya. 

Before the study began, a pre-test was conducted on all subjects to establish the initial 

health conditions of the study population. The study population was then divided into 

two groups, each consisting of 10 pre-elderly individuals. The first group was given 

Paullinia cupana (Guarana) (K1) extract, and the second group was given a placebo 

(K2). The study was conducted over 16 regular meeting sessions, with the 

administration of Paullinia cupana (Guarana) (K1) extract and the placebo (K2) taking 

place in combination with their regular gymnastic activities. A post-test was conducted 

on all subjects to measure the final health conditions of the study population. The 

results of this study were processed using SPSS to determine the effect of Paullinia 

(Guarana) extract on the metabolism of pre-elderly individuals. 

 

3 Results 

3.1 Pre-Test Results 

The average lactate level of blood samples from K1 was 4.38 mmol/L, while the 

average lactate level of blood samples from K2 was 3.91 mmol/L. Although K2 

appeared to have lower blood lactate level than K1, both groups were still too high. 

Normal blood lactate level ranges from 0.5 to 2.2 mmol/L. Blood glucose levels in K1 

had an average of 147.4 mg/dl, whereas blood glucose levels in K2 had an average of 

114.5 mg/dl. Blood glucose levels from K1 were still too high, while blood glucose 

levels in K2 were already within normal limits. Normal blood glucose level ranges 

between 100-140 mg/dl. 

The indication that can be drawn from this pre-test results is that only blood 

glucose levels in K2 were in the healthy range, while lactate levels in both groups were 

too high. High levels of lactate and blood glucose are the cause of diabetes II disease 

in the elderly (Saltiel & Kahn, 2001). However, low levels of lactate and blood glucose 

will also affect the elderly individuals adversely, such as causing dementia (Guo et al., 

1996). Extreme lactate treatment measures before surgery can reduce the likelihood of 

death (Nguyen et al., 2004). 

 

3.2 Post-Test Results 

There are several ways to improve metabolism: through diet (Aherne & O'Brien, 2002), 

treatment (Kamohara, 1997) and supplements (Finn et al., 2001). In this research, the 

effects of Paullinia cupana (Guarana) on metabolism as a supplement was studied. The 

extract of Paullinia cupana (Guarana) has previously been extensively studied and can 
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be used as a breast cancer supplement (de Oliveira et al., 2011), LDL oxidation of 

elderly (de Lima et al., 2013), and improving elderly heart rate (Pomportes et al., 2014). 

In this study, the first group was given Paullinia cupana (Guarana) (K1) extract, 

and the second group was given a placebo (K2) for 16 consecutive weeks. During this 

time, both groups also performed their regular gymnastic activities. After 

supplementation for 16 weeks, a post-test was carried out on all subjects. The K1 group 

had an average blood lactate level of 2.19 mmol/L and blood glucose level of 117.60 

mg/dl, while the K2 group had an average blood lactate level of 5.85 mmol/L and blood 

glucose level of 111 mg/L. There was a decrease in blood lactate levels by 50% for K1, 

whereas there was an increase in blood lactate by 50% for K2. From the post-test results, 

it is shown that the blood lactate levels in K1 has reached normal, whereas the blood 

lactate levels in K2 was much further away from normal. With regards to blood glucose 

levels, it is shown that K1 had an average of 117.6 mg/dl, while K2 had an average of 

111.0 mg/dl. Both groups experienced a decrease in blood glucose levels, with K1 

decreased by 37% and K2 decreased by 3%. Both results show that both groups had 

decent glucose levels after 16 weeks. The indication obtained from this data is that only 

the blood lactate levels in K2 do not conform to the given standard. Meanwhile, the 

blood lactate levels in K1 and blood glucose levels in both groups complied with the 

normal ranges. Details of the pre-test and post-test results are described in Table 1. 

 

Table 1: Description of Pre-Test and Post-Test Data on Lactate and Blood Glucose 

 

Group Variable N Pre-Test Post-Test % 

1 
Lactic Acid (mmol/L) 

10 
4.38 2.19 -50% 

Glucose (mg/dl) 147.4 117.6 -37% 

K2 
Lactic Acid (mmol/L) 

10 
3.91 5.85 50% 

Glucose (mg/dl) 114.5 111 -3% 

 

The purpose of this study was to determine the effects of Paullinia cupana 

extract on the metabolism of pre-elderly individuals. Although changes were observed 

between the test results, they are not necessarily significant. Therefore, the results of 

the study were analysed again using paired sample t-test on SPSS with 5% significance. 

The result of calculations show that blood lactate levels in K1 has a significance of 

0.000 and blood glucose levels in K1 has a significance of 0.001. Meanwhile, blood 

lactate levels in K2 has a significance of 0.167 and blood glucose levels in K2 has a 

significance of 0.751.  From these results, it can be seen that Paullinia cupana extract 

significantly influences the metabolism of pre-elderly individuals, while the placebo 

does not significantly influence the metabolism of pre-elderly individuals. 

When compared with previous studies, the beneficial effect of Paullinia cupana 

extract is more on the improvement of excessively high blood lactate levels and blood 

glucose levels. Increased blood glucose increases the risk of pre-elderly death, even for 

individuals without diabetes (Balkau et al., 1998). Cancer is the second type of non-

communicable disease that causes the most deaths after heart attacks, with breast 

cancer the most common cancer found amongst women. Breast cancer invades middle 

age or pre-elderly women, especially those who do not breastfeed. It is found that an 

extremely high level of blood glucose is one of the causes of breast cancer growth 

(Minicozzi et al., 2013). Apart from breast cancer, high blood glucose levels also cause 

obesity in middle-age individuals (Bano, 2013), which can lead to heart disease (Lavie, 

Milani & Ventura, 2009) and Diabetes II (Musso, Gambino & Cassader, 2010). 
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Therefore, metabolic treatments addressing blood lactate levels and blood glucose 

levels – also known as lactic acid and blood glucose – are necessary for reducing the 

risks of cancer and heart disease. 

 

4 Conclusion 

The body’s immune system and metabolic processes declines as one ages. As a result, 

it is easier for the elderly to contract diseases. High levels of lactic acid and blood 

glucose are symptoms often experienced by pre-elderly individuals. The use of 

Paullinia cupana (Guarana) extract in pre-elderly individuals has been found to 

decrease high levels of lactic acid and blood glucose. Regular physical activity also 

affects the metabolic condition of pre-elderly individuals. However, the effect of 

Paullinia cupana on pre-elderly individuals with low lactic acid and low blood glucose 

is still unknown, as all subjects in this study had high lactic acid and blood glucose 

levels. 

This research is a preliminary study on the pharmacological effects of Paullinia 

cupana (Guarana). The results show that Paullinia cupana extract can potentially help 

improve metabolism and lower the level of lactic acid and blood glucose in pre-elderly 

individuals. Future research on the effect of Paullinia cupana (Guarana) in pre-elderly 

individuals with low lactic acid and blood glucose levels can be explored.  
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Abstract The purpose of this study is to investigate the capability and 

morphology of cells from three parts of the embryo to form embryogenic callus 

and somatic embryo. Three parts of zygotic embryo explants: root meristem 

(RM), shoot meristem (SM), and region between meristem and haustorium (S-R) 

were compared for their capability for formation of somatic embryos. All 

explants were planted to the induction callus media supplemented by 10 mg.l-1 

2,4-D (Dichlorophenoxyacetic acid). Then, embryogenic callus transferred to the 

embryo formation media added by 10 mg.l-1 BAP (6-Benzylaminopurine) and 

2.5-5.0 mg.l-1 2,4-D. After 1-2 months of cultured, all of the parts of embryo 

tissues could be induced to form embryogenic calluses. This embryogenic callus 

is characterized by yellow-white color, clump, nodular or spherical-shaped oval. 

The most responsive cells were derived from the SM explant, where about 73.3 % 

of SM explant could be induced become embryogenic callus. The S-R explant, 

could produce more somatic embryos than the other two parts, even though it had 

less embryogenic callus formation. Like the SM explant, the RM explant had 

more embryogenic callus, but produced less somatic embryo formation. 

Embryogenic calluses from both the SM and RM explant turned into the root 

shape. Meanwhile, no root shape was found in the S-R explant. 

Keywords: competent cells  embryogenic callus  explant  somatic embryos 

1 Introduction  

In Indonesia, kopyor coconut (Cocos nucifera L.) is a coconut variety that has 

endosperm (meat) particles filling the entire cavity of the nut afloat in coconut water. 

Due to this characteristic, it is catagorized as an abnormal coconut. Since the seedling 

fails to germinate because of the abnormal endosperm, true to type kopyor coconut 

palms can only be obtained naturally. The alternative method to propagate the kopyor 

coconut is through in-vitro culture. 

Several studies have been conducted on embryo culture to obtain commercial 

kopyor coconut seedlings (Sukendah et al., 2008; Sukendah et al., 2006). Nevertheless, 
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this technique is unable to multiply the plantlet rate to increase the number of seedlings 

obtained. Thus, it is necessary to develop an in-vitro technique such as somatic 

embryogenesis, which produces many seedlings. The preliminary somatic 

embryogenesis on kopyor dwarf coconut has been successfully established from 

embryo explants (Sukendah et al., 2011). However, the technique still needs to be 

improved, as only some of the embryogenic calluses developed to become abnormal 

embryos. Microscopic observations showed that not all parts of embryo explants could 

be induced to embryogenic callus. For example, haustorium cells were not capable of 

forming somatic embryos. 

For the normal coconut, somatic embryogenesis has been experimented through 

callus induction from different sources of explants.  Most of these explants were 

derived from zygotic embryos, for example: Samosir et al. (1998) used longitudinal 

cleavage embryos, Adkins et al. (1998) used sliced embryos, and Fernando and 

Gamage (2000) used zygotic young embryo. Meanwhile, Saenz et al. (2005) and Perez-

Nunez et al. (2006) used plumule which was excised from the embryo. Unfortunately, 

the researchers did not mention the part of the cell from which explants were taken. 

Both normal or kopyor coconut embryo has at least four important parts: the root 

meristem, the shoot meristem, the section between the meristem area and haustorium, 

and haustorium. We believe that the four parts of the embryo do not all possess the 

same ability to form embryogenic callus and somatic embryo. The purpose of this study 

is to investigate the capability and morphology of cells from the three parts of the 

embryo to form embryogenic callus and somatic embryo. 

 

2 Materials and Method 

2.1 Plant Materials 

11-12 month-old kopyor coconut fruits of the Green Tall variety were collected from 

Sumenep, East Java, Indonesia. The embryos were then isolated from in a screen house 

under semi-sterile conditions. Embryos that were still enclosed with soft and broken 

endosperm were placed in the beaker glass containing sterile distilled water and 

transferred to the laboratory. Under aseptic conditions, the embryos were washed in 

1.0% sodium hypochlorite (NaOCl) solution for 10 minutes and rinsed three times with 

sterile distilled water. Next, embryos were cleaned from the endosperm in a Laminair 

air flow chamber and sterilized using 0.5% NaOCl for 5 minutes, and washed three 

times with sterile distilled water. Each sterile embryo was then planted in a test tube 

(15 x 20 cm) containing 10 ml solid Eeuwens medium (Eeuwens, 1976). The embryos 

were then incubated in the culture room without light at 25 ± 2°C for 15-30 days.  

 

2.2 Callus Induction and Multiplication 

Fifteen-day-preculture embryos were sliced into three parts after discarding the 

haustorium i.e. shoot meristem (SM), root meristem (RM), and area between meristem 

and haustorium (S-R). Each sliced part of the embryo was then cultured in the basal 

Eeuwens medium containing 10 mg.l-1 2,4- dichlorophenoxyacetic acid (2,4-D), 2.5 

g.l-1 activated carbon, 30 g.l-1 sucrose, 7 g.l-1 agar. The pH of medium was adjusted 

to 5.8 before autoclaving for 20 min at 121°C. The experiment was arranged in a 

Completely Randomized Design with three replications, each consisting of 15 samples. 

The cultures were incubated in the darkroom at 25 ± 2°C.  The embryogenic calluses 
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were then transferred into a new Eeuwens medium with 10 mg.l-1 level of 2,4-D. 

Calluses were transferred to a fresh medium every month and incubated in darkness at 

25 ± 2°C for 2-3 months to promote multiplication. 

 

2.3 Somatic Embryos Formation 

Embryogenic calluses were transferred to a medium with a low level of 2,4-D, about 

half from the initial concentration, to induce somatic embryo formation.  The 

embryogenic calluses were cultured in a hormone-free medium before transferred to 

the somatic embryo medium.  In this medium, cultures were transferred to the fresh 

medium every month and incubated at 25 ± 2°C in a light room with cool white 

fluorescent lamps with 8 hr photoperiods for further development. 

Morphological analysis was done using a digital microscope Motic Images type 

connected to the computer. The calluses were observed at every phase of their 

development. Further observations were performed on the formation of the somatic 

embryo in the globular-cotyledon phase.. 

 

3 Results & Discussion 

Clonal propagation of kopyor coconut through somatic embryogenesis process has 

been performed through callus induction, callus proliferation, somatic embryo 

formation, and embryo germination. One of the critical phases is the establishing of the 

embryogenic callus, which is the source of somatic embryos. The results show that 

kopyor coconut calluses could be induced from various parts of the coconut embryo 

kopyor (Fig. 1): root meristem (RM), shoot meristem (SM), and tissue between 

meristem and haustorium (S-R) in the Eeuwens medium containing 2.5-15 mg.l-1 2,4-

D. 
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Root meristem  Shoot meristem 

 

 

 
 

 

            Haustorium 

Figure 1. Source of zygotic kopyor embryo explants: root meristem, shoot 

meristem, tissue between meristem and haustorium 

 

 

 

 

Figure 2. Development explant from shoot meristem: 

swollen explant (A), embryogenic callus (B), somatic embryo in 

 

The explants started enlarged after 10-15 days of culture (Fig. 2A) and formed 

callus (Fig. 2B & C) at 20-30 days of culture. The calluses showed active cell division 

and proliferation leading to embryogenic callus formation. It was observed that callus 

formation is significantly affected by the origin of the cell. Cells from the area between 

the meristem tissue and the haustorium were less responsive compared to cells from 

the root or shoot meristem tissues. The most responsive cells in callus formation were 

from the shoot meristem. Table 1 shows that the cells from the shoot meristem 

produced more calluses than the root meristem and significantly much more calluses 

than the area between shoot and root. Thus, the three different parts of the embryo have 

different competencies in producing calluses when used as the explant source. 

Table 1. Percentage of callus formation from 

various parts of zygotic embryo explant 

Tissue 

between 

meristem and 

haustoriunm 

Tissue 

between 

meristem and 

haustoriunm 
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Source of explant 

Percentage of callus formation (WAI) Number of 

somatic 

embryos/explants 

4 6 8 10  

Shoot meristem 46.7b 53.3b 61.7b 73.3b 12.4 

Tissue between 

meristem and 

haustorium 

3.3a 10.0a 15.0a 15.0a 17.5 

Root meristem 38.3b 40.0b 50.0b 66.3b 10.0 

WAI: week after inoculation 

 

The results also show that kopyor coconut callus induction requires synthetic 

auxin such as 2,4-D. The highest embryos resulted from these calluses in the media 5 

mg.l-1 2,4-D with 10 mg.l-1 BAP (Table 2). Growth regulator 2,4-D is often used to 

induce embryogenic cells (Gray, 1996), while plant growth regulator 2,4-D can initiate 

the activation of genes for differentiation and enhance embryogenic cells through cell 

division repetitive (Litz and Gray, 1992). In terms of somatic embryos formation, S-R 

explant produced more somatic embryos compare to SM or RM explant (Table 1). 

Moreover, no embryogenic callus turned into root shape in this S-R explant (Figure 3). 

 

Table 2. The percentage of somatic embryos of kopyor coconut which grew 

into shoots, and roots in media containing 2,4-D and BAP 

 
 

Growth 

regulator 

(mg.l
-1

) 

Number of 

embryos/ 

explant 

% of 

developed 

embryo 

% of embryo 

grew into shoot 

% of embryo 

grew into root 

10 mg.l
-1 

BAP 9.6 72.40 8.50 45.00 

10 mg.l
-1 

BAP 

+ 2.5 mg.l
-1

2,4-D 

 

 

8 

 

 

 

 

87.60 

 

 

 

 

10.28 

 

 

 

 

50.70 

 

 

 

 10 mg.l-1 BAP + 

5.0 mg.l
-1

2,4-D 
13.8 65.05 3.40 55.30 
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Figure 3. The percentage of callus grown into root from explants of shoot 

meristem, root meristem and area between shoot and root 

 

In general, the formation of somatic embryos in coconuts consists of the 

following phases: octan, globular, transition, heart and cotyledon. The formation of 

somatic embryos in kopyor coconut also follows these phases. Figure 4 shows each 

phase: 1. Octan, where the cell divides longitudinally, 2. Globular, where the cell 

dividing results in epidermis on the outside as well as the meristem inside, 3. Transition, 

between the globular and the heart phase, 4. Heart phase, 5. Cotyledone, where cells 

on both sides divide faster than the middle, resulting in a cotyledon shape. 

The kopyor coconut embryogenic callus mass developed into an individual 

proembryo mostly oval-shaped (elongated globular) after being transferred to media 

containing less 2,4-D but with the addition of BAP. Dussert et al. (1995) observed that 

embryogenic cells became separated from meristematic regions and developed into 

proembryo if the callus was transferred to a medium with 2,4-D concentration was very 

low. Chan et al. (1998) also obtained a coconut embryos by reducing the concentration 

of 2,4-D and the addition of 50 uM BAP. BAP has been widely used in the process of 

development and maturation of somatic embryos at various palm trees. In oil palm, 5 

and 10 uM BAP are the best concentration for the maturation of embryos and stimulate 

the development of shoots or embryos (Duval et al., 1993). In the date palm, the 

development of the somatic embryo is stimulated by a combination of 2,4-D with BAP 

(Eshraghi et al., 2005). 
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4 Conclusion 

Various parts in the kopyor coconut embryo have different cell competency as 

the source of explant for callus and somatic embryo formation. The SM explant has the 

highest response in terms of producing calluses. The S-R explant produced more 

somatic embryos, but none of its somatic embryos turned into the root shape. 

Embryogenic calluses develop into somatic embryos through the octan, globular, heart, 

and cotyledone phases.  
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Abstract The purpose of this study is to investigate the effects of taxation on 

transfer pricing decisions with ethics as a mediating variable on multi-national 

companies in Indonesia. The research approach used for this study is the Partial 

Least Square method, with the variables analysed being Tax Regulation (TR), 

Tax Tariff (TT), Ethics and Transfer Pricing Decision (TPD). Thirty multi-

national Indonesian companies were chosen because they operate in overseas 

markets in addition to their home market of Indonesia. The results show that tax 

regulations and tax tariffs are the main factors in influencing ethical-based 

decisions when determining transfer pricing (63%), although tax regulations 

(1.278742) was not significant in influencing ethics. Tax tariffs, tax regulations 

and ethics directly affect the management of multi-national companies with 

regards to transfer pricing decision-making. These three factors greatly influence 

Indonesian multi-national company management’s decision making in transfer 

pricing, which is reflected by the magnitude of the value of R2  (91%). When 

ethics mediate factors such as tax regulations and tax tariffs, it also significantly 

influences transfer pricing decisions. However, tax tariffs are much more 

influential than tax regulations. It is recommended that future studies include a 

bigger research sample of Indonesian multi-national companies that operate 

across different countries. 

Keywords: Transfer pricing  Tax regulation  Tax tariff  Ethics 

1 Introduction  

Economic globalization has entered into a new stage of development, with business 

dealings no longer limited by distance, time and place. This has resulted in the rise of 

international businesses transactions (cross-border transactions). Such rapid changes 

require companies to adapt quickly and make prompt adjustments to compete both 

domestically and globally. The birth of the General Agreement on Trade and Tariff 

(GATT) and the World Trade Organization (WTO) have removed obstacles hindering 

the movement of goods, services and capital across various countries. Nowadays, it is 

common for multi-national companies to not only carry out operations in its home 

country but also to expand to other countries to maximize profitability from global 

markets. 
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Multi-national companies see the need to improve their distribution and 

production efficiencies by developing their international supply chain while shortening 

distribution paths of products to overseas markets. Distribution efficiency can be 

achieved by establishing production in overseas markets where distribution channels 

have already been established. Production efficiency can be achieved through an 

international supply chain, where parts from different countries are gathered for final 

product manufacturing in a country with lower production costs. This can also help 

companies divert their profits or optimize tax benefits through savings in production 

costs. Production costs taken into consideration for an international supply chain 

include cost of production, cost of materials, cost of labor, cost of transport and other 

related costs.  The accounting of production costs from different countries where the 

multi-national company operates is known as transfer pricing. 

Transfer pricing refers to intra-firm transactions involving the sale or transfer 

of tangible and intangible goods between companies that deal in two or more countries. 

Multi-national transfer pricing focuses on the pricing of intra-firm trades (Urquidi 

2008). The increasing trend of production being outsourced to different countries has 

further accelerated the growth of intra-firm trades. This has resulted in multi-national 

companies declaring their incomes in countries with lower taxes, thus leveraging the 

differences in tax tariffs to manipulate transfer pricing for greater profits (Cristea and 

Nguyen 2015). When considering tax factors, decision-making on transfer pricing will 

involve not only tax rates but also tax regulations in a comprehensive manner. 

Traditionally, behavioral factors such as ethics are not taken into consideration 

during decision-making in management practices. However, it can be argued that in the 

context of business, ethical judgments which involve an individual when it first 

determines whether actions are ethical or not (Douglas and Wier, 2000) thereafter 

establishes the decision as to whether they should participate in the actions or not 

(Green 2015). Thus, ethics should be considered in deciding whether transfer pricing 

is conducted in a way to maximize profits made, or used as an intra-firm transaction to 

improve efficiency and increase sales through the international supply chain. 

 

2 Literature Review 

2.1 Transfer Pricing 

The initial concept of transfer pricing is found in the field of managerial accounting. 

According to Levey, Wrappe and Chung (2006), as companies become increasingly 

organized in a divisional or segmented manner, management tends to devise a 

methodology for internal profit allocation between divisions and segments (Bradley 

2015). Generally, transfer pricing is a set price for internal transactions of goods or 

services within multi-national companies (Novikovas 2011). The price in intra-firm 

transfer pricing is usually controlled by the “arm’s length principle” (Overesch 2006). 

This principle governs the conditions for transactions involving related parties, where 

the price or profit in a transaction conducted between related parties must be equal or 

in a range of prices or profits comparable to if non-related parties conducted the 

transaction. Prices set are further divided into two categories, namely: (i) traditional 

transaction method using the Comparable Uncontrolled Price (CUP) which adopted the 
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“arm’s length principle”, and the (ii) transaction profit method, which is the profit 

gained from the sales transaction (Li and Ferreira 2010). From an economic standpoint, 

the purpose of transfer pricing as mentioned by Copithorne in 1972 is divided into two 

phases (Bradley 2015); the first is to maximize profits while the second is to reduce tax 

costs. Transfer pricing among countries is generally undertaken by multi-national 

companies, with critical factors for consideration including transfer of corporate profits 

and the tax jurisdictions of countries of operation. 

 

2.2 Taxation 

The tax jurisdiction of a country is one of the critical factors to be taken into 

consideration by multi-national corporations when choosing where to conduct transfer 

pricing. The differences between the tax rates and tax regulations of the home country 

versus the destination country can influence the selection of transfer pricing methods. 

If the state tax of the destination is lower than that of the home country, the exporting 

parent company tends to raise the price of intermediate goods and reduce imports to 

minimize overall profits within the group of companies (Copithorne 1971). Two 

dominant factors on taxes that are taken into consideration in transfer pricing include 

the tax regulations and tax tariffs. Tax laws are very closely linked to legal certainty 

and administrative efficiency. In a survey of 850 companies across 24 countries 

conducted by Ernst & Young, 40% of taxes imposed are related to transfer pricing. As 

such, transfer pricing is rated at the most important tax issue faced by companies as 

compared to other tax issues (McGee 2010). Similarly, tax rates become a vital 

component in fulfilling the purpose of transfer pricing. Due to the transfer of income 

with transfer pricing, increases in tax tariffs in the countries of the Organisation for 

Economic Co-operation and Development (OECD) do not lead to an increase in the tax 

revenue of multi-national companies (Bartelsman and Beetsma 2000). 

 

2.3 Ethics 

Every manager has his or her own set of ethical behaviors when running a business. 

Daily activities and decision-making involve ethical behavior. Decisions made will be 

influenced by two main factors; whether the decision to conduct transfer pricing is made 

on the basis of “tax avoidance” or “moral values”. (Hansen et al. 1992). If the goal is 

focused on tax avoidance, then the purpose of transfer pricing is to reduce tax costs by 

diverting the profits, whereas if decision-making is based on ethics, then the purpose of 

transfer pricing adheres more to the rules and regulations of taxation. The latter purpose 

focuses on producing products at lower prices and shortening the product distribution 

channels, instead of achieving the purpose of corporate profits transfer. 

Based on the literature review, researchers use tax tariffs and tax regulations as 

a proxy for tax, whilst ethics associated with behaviors in conducting businesses is 

positioned as a mediating variable to decision-making in transfer pricing. The purpose 

of this study is to investigate the effects of taxation on transfer pricing decisions with 

ethics as a mediating variable on multi-national companies in Indonesia. 

 



22  

 

 

 

 

3 Methodology 

The research approach used for this study is the Partial Least Square method, with the 

variables analysed being Tax Regulation (TR), Tax Tariff (TT), Ethics and Transfer 

Pricing Decision (TPD). The hypothesis model of this research is as stated in Figure 1. 

 

 

 

Figure 1 Co-relations between Tax Regulations, Tax Tariff 

and Ethics in the Decision-Making of Transfer Pricing 

 

Null Hypothesis, H0: There is no significant correlation between tax regulations, 

tax tariff and ethics in the decision-making of transfer pricing, where Ethics (M) 

R2 < 0.63 and TPD (Y) R2 < 0.91 

Alternative Hypothesis, H1: There is significant correlation between tax 

regulations, tax tariff  

 

4 Results and Discussion 

Using the Partial Least Square method, the results of the Path Coefficients calculations 

are stated in Table 1 

 

Table 1 Path Coefficients (Means, STDEV, T-Values) 

 

 Original 

Sample (0) 

Sample 

Mean (M) 

Standard Deviation 

(STDEV) 

Standard Error 

(STERR) 

T Stat 

(I0/STERRI) 

Ethic TPD 0.787499 0.778304 0.136008 0.136008 5.790096 

TR Ethic 0.197475 0.210865 0.154429 0.154429 1.278742 

TR TPD -0.214716 -0.197845 0.095083 0.095083 2.258189 

TT Ethic 0.703037 0.689518 0.112116 0.112116 6.270621 

TT TPD 0.287058 0.291731 0.127004 0.127004 2.260238 

Legends:  TPD = Transfer Pricing Decision, TR = Tax Regulation, TT = Tax Tariff 

 

In Table 1, it is shown that tax regulations and tax tariffs are the main factors 

in influencing ethical-based decisions in determining transfer pricing (63%), although 

tax regulations (1.278742) was not significant in influencing ethics. Tax tariffs, tax 
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regulations and ethics directly affect the management of multi-national companies with 

regards to transfer pricing decision-making. These three factors greatly influence 

Indonesian multi-national company management’s decision making in transfer pricing, 

which is reflected by the magnitude of the value of R2  (91%). This result is in line with 

the research conducted by Hansen, Crosser and Laufer (1992), who found that transfer 

pricing decisions are significantly influenced by the ethics of the manager with the 

intention to evade taxation. Also, the influence of tax regulations affecting managers’ 

decision-making in transfer pricing follows the results of Kim (2007)’s research, which 

stated that tax regulations significantly influence decisions in transfer pricing. Amongst 

all variables, ethics is the most dominant variable in influencing decision making for 

Indonesian multi-national companies. When ethics mediates factors such as tax 

regulations and tax tariffs, it also significantly influences transfer pricing decisions. 

However, tax tariffs are much more influential than tax regulations. 

 

5 Conclusion 

The findings of this study are generally similar to studies conducted in other countries. 

Although taxation in Indonesia uses the principle of self-assessment (with a 25% flat 

tax tariff), there are still many Indonesian multi-national companies that practice 

transfer pricing to other countries with lower tax tariffs. Furthermore, there are other 

factors which influence the decision of transfer pricing. When properly executed, 

transfer pricing can strategically help a company save millions of dollars. However, 

when wrongly executed, transfer pricing may result in a penalty (Tully 2012). Also, the 

provisions of controlled import prices set by the related parties known as Advance 

Pricing Approval (APA) should also be observed (Lee et al. 2008). 

 

6 Limitations 

The study was limited to 30 Indonesian multi-national companies which operate in 

overseas markets Also to their home market of Indonesia. 

 

7 Future Research 

It is recommended that future studies include a bigger research sample of Indonesian 

multi-national companies that operate across different countries. 
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