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Executive Summary 
 
As students in the Specialized Accelerated Master of Business Administration program at California State 
University San Marcos, our thesis explores the Association of Southeast Asian Nations and how Singapore 
fits within the association. We examine the economic standing of Singapore specifically the various 
economic drivers in terms of trade while focusing on the construction industry within Singapore. What 
we found was Singapore has several free trade agreements with the US, Australia Japan and New Zealand 
and is reaching final agreements with the EU providing a balanced playing field for potential business 
activity across the globe.  
 
As part of our international business program, we were placed in an international internship for two weeks 
in Singapore. We were partnered with a local construction company called Alfatech Vestasia. The flagship 
location of Alfatech was established in 1987 with a focus on mechanical and electrical engineering 
services. Alfatech now has offices in the United States, Europe, and Asia and has enlarged their service 
offerings to include turnkey project management, technology design, and IT project management. 
Alfatech Vestasia is one of their offices located in 0Singapore. their primary clients include companies in 
high-tech industries where they offer engineering and construction services ranging from office remodels 
to highly sophisticated clean room design and fabrication with an emphasis in LEED (or Leadership in 
Energy and Environmental Design) engineering.  
 
The primary component of this thesis will discuss the wide range of projects that we worked on during 
our time at Alfatech. Jason worked on project management, architectural/demolition planning,  electrical 
load calculations as well as due diligence on bids for internal projects within Alfatech. Tatiana worked on 
various projects related to accounting and client services focusing on reconciliation statements as well as 
GST tabulation. The work we performed as interns led to the direct advancement of their progress within 
these departments, truly adding value to the firm. We learned a great deal from our experience such as 
the ways in which construction firms work with government entities, the discrepancy of companies that 
submit bids for service, as well as the bureaucracy of commercial construction practices. Jason gained 
tremendous insight as to the process and procedures of commercial construction as well as provided 
expertise in his field of construction, electrical contracting. He completed electrical load calculations 
contributing to the approval process of advancing 2 separate projects. In the accounting department, 
Tatiana completed multiple bank reconciliations for the various companies under Alfatech, worked on the 
GST filing, and assisted the auditors in finding out the percentage of sales and purchases in various 
currency denominations. She was also given the opportunity to work on projects related to their most 
recent client. For this client, she was able to generate a PowerPoint and Newsletter for distribution among 
the client’s employees. She also visited two of the client’s offices to develop an inventory of furniture and 
fixtures. Tatiana learned how complex accounting can be while running four companies operating with 
multiple currencies. Tatiana’s projects in accounting reduced the backlog and also provided her with a 
clear look as to the similarities and differences between International Financial Reporting Standards (IFRS) 
and Generally Accepted Accounting Principles (GAAP).  

In addition, this thesis will go over our recommendations for Alfatech and based on our experience what 
would be the best, most cost effective way to scale up the business. Our first recommendation is to form 
a fifth business under the Alfatech name called Alfa Properties. This would be the real estate transaction 
arm generating a new client stream pre construction process. By capturing clients in the commercial real 
estate process, they will corner the market on potential business needs to greenfield or brownfield 
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property within Singapore. By capturing revenue on the front end in the real estate transaction they in 
turn set themselves up for activity on the back end with their construction expertise. Our second 
recommendation is to specialize in modular cleanroom construction. Alfatech’s successful track record 
shows their knowledge and expertise in this field allows them to consider alternative options for clients 
looking for similar services who have smaller budgets to work with. If Alfatech can formulate a working 
model that utilizes modular clean room design and construction while decreasing the cost of construction, 
they can effectively reach a larger market. This market would lend into the expansion of construction to 
neighboring countries looking to develop the bio tech and technology industries. Both recommendations 
are well within the limitations of the company, it is merely a matter of implementation.   

Region 
The Association of Southeast Asian Nations (ASEAN) was formed in 1967 by Indonesia, Malaysia, the 
Philippines, Singapore, and Thailand to promote political and economic cooperation and regional stability 
(US Department). The ASEAN Declaration in 1967, considered ASEAN’s founding document, formalized 
the principles of peace and cooperation to which ASEAN is dedicated (US Department). The ASEAN 
Community is comprised of three pillars, the Political-Security Community, Economic Community and 
Socio-Cultural Community (US Department). Each pillar has its own Blueprint approved at the summit 
level, and, together with the Initiative for ASEAN Integration (IAI) Strategic Framework and IAI Work Plan 
Phase II (2009-2015), they form the Roadmap for and ASEAN Community 2009-2015 (US Department). 
ASEAN commands far greater influence on Asia-Pacific trade, political, and security issues than its 
members could achieve individually (US Department).  
 
ASEAN’s market of more than 600 million people is 9% of the world’s total population (ASEAN stats 2018). 
Combined income per capita in the region for the past 6 years has been rising and reached an average of 
US$3,600 as of 2011(ASEAN stats 2018). Singapore has the highest GDP per capita at over US$50,000 
followed by Brunei at US$39,000 (ASEAN stats 2018). 
 

 
Figure 1: ASEAN GDP/GDP per capita 

The above graph shows the evolution of the ASEAN GDP per capita over the last 50 years. Since the 
economic hardship of the early 1990’s ASEAN has seen tremendous growth and stability as they’ve 
embraced technology and the private sector. ASEAN has proven to be one of the most stable economic 
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regions in the world since their recovery in the late 1990’s. Being a contributing factor within ASEAN 
coupled with the unified political party signified as the People’s Action Party or PAP, Singapore has been 
able to successfully set up a streamline economy that fosters strong development and real estate activities 
from foreign and domestic interests.   

Economy 
When you walk the streets of Singapore, you are overwhelmed to see businesses, storefronts, restaurants, 
food centers, and shopping malls booming with people. You continually find construction sites with new 
structures large and small being built. It seems like everyone is buying something or servicing someone 
else. It’s no surprise that 83% of the labor force is employed in the service industry. From a surface level 
point of observation, you would also notice the mix of languages and cultural diversity that Singapore 
brings, about a third of which are foreign workers. There is also a huge emphasis on education, even from 
a young age with preschools and learning centers on every block and parents taking classes with their 
children. Singaporeans are highly educated and thus have one of the highest income levels in Asia Pacific 
(Euromonitor International, 2018 - b). Income inequality is high and is greater than in the US (Euromonitor 
International, 2018 - c). This is due to the increase of foreign low-skilled workers entering the country and 
the increase in high-paid employees of the financial and technology  sectors (Euromonitor International, 
2018 – b). Household in the top 10% earn about 32 times more than those in the lowest 10% (Euromonitor 
International, 2018 - c).  Average annual disposable income per urban household was $93,888 in 2017 
(Euromonitor International, 2018 – b).  The top individual income tax rate is 22 percent (The Heritage 
Foundation, 2018). Given these figures it goes without saying the cost of education is fairly significant, 
especially private and charter schools. The schools and learning centers advertise things like STEM 
education and promote many types of language learning and the average cost per year for this level of 
education is approximately SGD 10-15,000 per semester.   

Sustainability efforts are very important with signs about keeping the country clean, using less electricity, 
and biking to work, among other things. Society’s reliance on public transportation is a signifier of this 
effort. From the government perspective, punctuality within the public transportation system is 
absolutely paramount. For example, in the two weeks we utilized this system, the MRT station arrivals 
and departures were within an 8-15 second variance of the scheduled times. The second to last day an 
announcement was made that the front passenger car was called for emergency help and that the 
schedule would deviate from the programmed time schedule by 5 minutes. The announcement was 
swiftly followed by an apology for the delay. It was interesting to see the level of commitment the 
government has as far as saving face when not meeting the expectations of the people. It was clear to us 
the system is somewhat rigid in its expectations of its government and the acknowledgment of this 
understanding was apparent in the tone and delivery of the message.  

 This bustling country appears to be highly democratized. However, it was surprising to learn that same-
sex marriage is technically illegal and around 75% of the country does not support it. Men are required to 
join the military at the age of 18. Another interesting case is that the government receives money from 
local companies for each foreign worker they hire. Our experience in the construction sector showed this 
concept in motion. We found the majority of sites we visited were comprised of nearly 50% Indian 
laborers. When we spoke with Zach about these observations his explanation was not what we were 
expecting. “The Singaporean government allows foreign workers to enter the country, receive a stipend 
of approximately $600 SGD from the construction firm and provide them with public housing. On the 
business owners side, they are taxed an additional $200 SGD in exchange for employing a foreign laborer. 
In essence, it is government sanctioned slavery.” We found this aspect to the workforce quite interesting 
as San Diego experiences a similar scenario. My experience in San Diego has been almost no state 
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government involvement and as a result the taxation the Singaporean government is not part of the 
equation here. This in turn results in the reduction of labor cost amongst smaller construction firms. 

Transportation 
Having lived in San Diego all of my life, I was completely astonished and pleased with the public 
transportation system within Singapore. There is the MRT rail system, buses, taxis, and GRAB, which is 
similar to our version of UBER. Most of the time we stuck with using the MRT and bus. The MRT and bus 
usually costed around SGD 0.50 to get to work each trip and there was even a direct shuttle bus that could 
pick us up from our train station and drop us off at our work. During one of our daily long walks to get 
lunch, some employees at our host company asked me how we get to work and what we do for lunch 
breaks back home. They were surprised to know that people from San Diego do not usually use public 
transport and that everyone drives cars (even to get lunch). A majority of the people I spoke to within our 
host company did not drive a car around. I also noticed that most parking lots in Singapore charge you to 
park your car there, further reducing the need to own a car. The MRT and bus system was very fast, 
efficient, and affordable.  
 
Food 
As Singapore is a melting pot of cultures, it is also a melting pot of cuisines. One of my favorite ways to be 
immersed into another culture is through food. Hawker stands can be found throughout Singapore and it 
is one of the cheapest options for food. There are also malls with large food courts, food stands, and 
restaurants. Much of the places we ate were reasonably priced given the amount of food provided. There 
was certainly no Costcos or large grocery stores available. Much of the grocery stores were small and 
located within shopping malls. Typical items like yogurt and alcohol were very expensive. We learned that 
many of the people in Singapore have small kitchens and eat out daily for meals. In my time buying 
groceries, it did seem much cheaper to eat out than buy groceries. I also noticed many fast food bike 
deliveries, which tells me there’s a possibility of grocery deliveries as well.  
 
During my time in Singapore, I tried two of the local favorites, Popiah and Black Carrot Cake. Popiah 
consists of stir fried turnip, carrots, beansprouts, prawn, and bean sauce, which is then wrapped into a 
thin layer of wheat flour. It is served along with a spicy chili sauce. It costed SGD 4.40 for two rolls. Black 
Carrot Cake oddly does not have carrots in it. It consists of rice flour, white radish (called white carrot), 
garlic, eggs, and preserved radish called “Chai Poh.” You can get the carrot cake black or white. I chose 
black because of the savory taste that arises from frying the sweet dark soya sauce. In addition to these 
delicious dishes, I also was able to try Chicken Rice, steamed buns with pork, dim sum, Durian ice cream, 
Durian paste, milk tea ice cream, and authentic Chinese and Thai food. Lastly, I noticed some different 
customs regarding dining which include bringing your own napkins or paying for them at the restaurant, 
placing a napkin on a seat to reserve it, usually not having a drink with your food, and not having knifes 
available. 
 
Socio-Cultural 
From a research perspective, Singapore seems to lean towards a high power distance culture that relies 
heavily on a hierarchical system of power within organizations. In the diagram below is Hofstede’s model 
of cultural dimension of Singapore. 
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Figure 2: Hofstede’s Cultural Dimensions of Singapore 

 
The Hofstede Centre defines culture as “the collective programming of the mind distinguishing members 
of one group or category of people from others” (Hofstede, “National Culture”). Northouse (2016), 
identifies Hofstede’s “five major dimensions in which culture differ by: power distance, uncertainty 
avoidance, individualism-collectivism, masculinity-femininity, and long-term-short-term orientation. 
These dimensions are measured from a high to low degree which shows how prevalent each dimension 
is within that culture. As stated earlier, the composition of the Singaporean population is predominantly 
Chinese giving a strong sense of Confucian background. ”One of the key principles of Confucian teaching 
is the stability of society, which is based on unequal relationships between people” (Berling, 1982). What 
we derive from this diagram is that there are two areas where we see a relatively high degree of power 
distance and long term orientation. “Power distance is defined as the extent to which the less powerful 
members of institutions and organizations within a country expect and accept that power is distributed 
unequally” (Hofstede, 1984). As expected, Singapore scores higher on this scale indicating the Confucian 
background playing a significant role in the relationships built within their society are expected and 
accepted to be unequal.  
 
While this may be the case from a research perspective, what we found to be the case in practice is quite 
the opposite. Alfatech couldn’t be further from this power dynamic as the hierarchy within this firm is in 
fact flat. There are a number of explanations to this finding, the most obvious being the CEO of Alfatech 
is from the United States. This discrepancy combined with the fact that a construction and engineering 
firm operate in their own unique way to traditional business practices provides exemption from 
Hofstede’s insight into Singaporean culture. Where Hofstede is accurate is the relationship Zach’s 
employees have with him in that the overall impression is “whatever the boss says, goes.” I found this to 
be true with a few employees who never question the opinion or direction Zach takes when decision 
making. The balance to that dynamic is that when solicited, Zach prefers to bounce ideas off some of his 
engineers to get a more accurate reading of the climate and act based on his counterparts contribution 
to whatever problem or situation they’re dealing with at the time.  
 
Singapore seems to be a more restrained society in comparison to the U.S. For instance, everyone on 
escalators stands to the left while people in a hurry can walk along the right side. Another observation 
was that people on the train and bus tend to remain silent most of the time. You don’t hear a lot of 
conversations or small talk. I also learned that you are considered an adult when you turn 21 years old 
(not 18). Men transition into an adult through military service. The younger generation is rather 
dependent on their parents. It is customary to live with your parents until around the age of thirty when 
you get married. This is largely due to the fact that the cost of living is so high that it requires a 
collaborative effort of the family to sustain a living. The number one concern regarding marriage and 
children is the cost of housing among other costs including child care and education. The expectation is 
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that you marry someone with financial stability, both parents work, and the child will attend school and 
child care. It is also common for university students to work and attend school simultaneously. 

Office Culture 
Alfatech’s corporate hierarchy was flat. The company has an open office concept where people in 
different departments can collaborate and talk to each other from their various workstations. Anyone can 
walk into the CEOs office if they have questions or a concern. There are only three individual offices and 
one large conference room. The limited work space eventual led to the acquisition and relocation of their 
main office which we go into greater detail as we progress through the paper. There’s a kitchen with a 
fridge and snacks, water, and soda available for employees. Everyone walks to get lunch which is normally 
not possible for me in the United States because everything is too far to walk. Eating food together is 
clearly a bonding experience in Singapore and the lunch time spent with colleagues gave me great insight 
into the culture of Singapore. 

Our Projects at Alfatech  
 
Accounting 
For two weeks, I worked at Alfatech mostly in the accounting department and by that I mean I worked 
directly with the only person employed for accounting. Her name was May and she was originally from 
Myanmar. She has been doing accounting for many years and she only had about four more tests to 
become a certified public accountant in Singapore.  She was hired about two weeks before I started to 
handle the accounting for Alfatech so we were in a sense both learning. Before May started, the company 
had been through two accountants over the course of a couple months and May was experiencing a 
backlog of tasks. 
 
Almost immediately we got down to work. May downloaded transactions from their online accounting 
system Deskera into excel and also downloaded the bank statements from UOB in SGD. She wanted me 
to create one excel with each months ending bank balance, uncleared checks, uncleared deposits, and the 
ending Deskera balance. On the first day, I was tasked with completing Alfatech’s 2018 SGD bank 
reconciliation, which involves comparing each months bank balance to the book balance and noting the 
adjustments to be made. An example of their process (Figure 1) is shown below  

 
Figure 3: Bank Reconciliation Overview of Process 
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Adjustments or reverse entries are better than deleting transactions because adjustments leave an audit 
trail and auditors don’t like to see deletions. The company’s two primary bank accounts include Alfatech’s 
SGD and USD accounts. It’s important to note that Alfatech has four different companies each with their 
own bank account in both SGD and USD. The four companies include Alfatech, Enlighted Sales and Service, 
Argent Engineering, and Dvuca. This means that all of these four companies require reconciliations in both 
SGD and USD. During my time working at Alfatech, I was completing these year to date bank 
reconciliations in both denominations for all four companies. I couldn’t help but wonder why these 
weren’t done before. I assumed it’s because the company does not get audited until the end of the year. 
May told me that she usually reconciles Alfatech’s main accounts in USD and SGD on a daily basis. She 
said that the balance on her excel reconciliations reflects the true balance and that that number is more 
reliable. She uses the excel reconciliation as a point for all accounting of the actual bank balance. Other 
employees usually let her know of material incoming funds and payments. It is part of her responsibilities 
to keep track of the bank balance and maintain enough for the payroll reserve.  An example of the bank 
rec can be seen below. 
 

 
Figure 4: Bank Reconciliation One Month 

May also wanted to make payments on overdue invoices. We looked at past due invoices year to date in 
Deskera and exported it to excel. This is called an Aged Payables Report. These reports are also 
differentiated by currency denominations. We looked at SGD first. There was about 50 payables most in 
the 1-30 day column. We focused on the oldest payables first and investigated why they were late. This is 
a task that I have completed many times at my work to reduce payables. Auditors don’t like to see a long 
list of AP aging. In some cases it’s due to partial payments or double invoicing.   
On my fourth day, May received an audit query regarding Enlighted Sales and Service. Previously, a 
majority of the operations sales were accounted for in SGD. The auditors however found that most sales 
were in USD. According to their records, they segregated transactions by currency denomination and 
found that: 
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81% of revenue denominated in USD, 19% in SGD 
46% purchases denominated in USD, 13% in SGD 
 

I learned that paragraph 9 of IAS 21 defines a company’s functional currency, which means it is the 
currency of which the primary operations occur. The IFRS definition is below 
 

The primary economic environment in which an entity operates is normally the one in which it 
primarily generates and expends cash. An entity considers the following factors in determining its 
functional currency:  
 
(a) the currency:  

(i) that mainly influences sales prices for goods and services (this will often be the 
currency in which sales prices for its goods and services are denominated and settled); 
and  
(ii) of the country whose competitive forces and regulations mainly determine the sales  
prices of its goods and services.  

(b) the currency that mainly influences labor, material and other costs of providing goods or 
services (this will often be the currency in which such costs are denominated and settled). 

(IFRS Foundation, n.d.) 
 

This standard provides factors to evaluate the functional currency. The auditors asked to clarify whether 
the majority of operations (sales and purchases) were in SGD or USD. I was tasked with making this 
determination and sending the information to the auditors. After we downloaded the sales and purchases 
report going back to 2015 into excel, I sorted the data by year and then by currency. I then calculated the 
percentage of sales and purchases in SGD and USD for each year. All sales were either in SGD or USD but 
purchases were in SGD, USD, JPY, and MYR. The following highlights some of my work.  

 
Figure 5: ESS % of Sales/Year based on Currency Denomination 

 
Figure 6: ESS % of Purchases/Year based on Currency Denomination 
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Figure 7: ESS Sales Analysis Report 

 
 

 
Figure 8: Example of ESS Purchases in Various Currency Denominations 

On my second week, I spent a majority of the time working on the GST quarter 2 filing for Argent 
Engineering. GST is a tax on consumption rather than income that is filed with the Inland Revenue 
Authority of Singapore (IRAS).  Every quarter the GST must be prepared if revenue is more than SGD 5 
million. The net of the “Output Tax” (tax on sales) and “Input Tax” (tax on purchases) is the “Net GST” to 
be either paid or claimed. If it is positive, the company must pay to the IRAS. If it is negative, the company 
can receive from the IRAS. At first, I familiarized myself with what is taxable and non-taxable supplies and 
services through the IRAS website. Below are my key findings.  
 

Taxable  
Standard-Rated Supplies (GST of 7%) -Most local sales and services  
Zero Rated Supplies (GST of 0%) -Export of goods or international services 

 
Non-Taxable  
Exempt Supplies (GST not applicable) -Sale and rental of unfurnished residential 

property 
-Importation and local supply of investment 
precious metals  
-Financial services 

Out of Scope Supplies (GST not applicable) -Sale of goods from overseas  
-Private transactions 

(Inland Revenue Authority of Singapore, 2018) 
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Before I could work on Q2, I needed to review what the previous accountant claimed during Q1. The GST 
filing at Alfatech is handled internally, which I assume is fairly common among businesses there. Because 
we couldn’t find her work supporting the filing, I worked backwards to recreate the numbers and ensure 
that it matches the book. I recreated the GST Q1 filing by exporting the sales and purchases for Q1 from 
Deskera into excel. Then I separated the purchases and sales, sorted by currencies, and had to take out 
and insert various numbers to find how the previous accountant reached the numbers on the Q1 filing. 
Once I had the correct numbers, I could then narrow down the sales and purchases into taxable and non-
taxable items. Below is a few examples of what I worked on. 
 

 
Figure 9: GST Filing Support 
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Figure 10: GST Filing Cover Page 

 
 

 
Figure 11: GST Filing Support 

 
Corporate taxes are also filed with the IRAS and seem to be much lower than the U.S. Based on my 
conversations, I found out that the company’s corporate tax rate was somewhere around 10-12% along 
with government tax incentives. The company usually uses a CPA for corporate taxes because it is more 
complicated than filing the GST.  
 
Client Services 
On my third day I worked with Zach’s assistant and construction coordinator named Celine as she was 
working on a new client project. The client was Lagardère Travel Retail Singapore, which is a duty free 
travel retail store. Celine told me that they currently operate in two locations and that they were going to 
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merge the two into one new office at the Singpost Center. As part of creating their new office, Lagardère’s 
HR Director was very specific about what she wanted from us. She requested a “Change of Office Welcome 
Kit” to distribute to all employees before the relocation. This welcome kit would include a newsletter 
every week and a PowerPoint that we had to create. She gave specific directions of what to include in the 
newsletter and PowerPoint. She even supplied a 50 page document outlining Lagardère’s brand color 
scheme. I asked Celine whether this request was common among clients. She gave me a distinct stare and 
said “no.”  
The first newsletter was already sent out by Celine and I was tasked with working on the second 
newsletter and PowerPoint. Alfatech was sending packing boxes to the client that week so most of the 
information in the newsletter and PowerPoint included packing and labeling tips and critical dates to make 
for a smoother move. The final newsletter and PowerPoint can be seen below. 

 
Figure 12: Newsletter 
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Figure 13: PowerPoint 

 
On my final day I was given quite an interesting task. Celine provided me with a list of furniture items that 
Lagardère was planning to reuse at their new office. The list included pictures and where the furniture 
will be placed at the new office. Lagardère had asked that we take stock of furniture at both offices that 
we are not reusing at their new office. The furniture we are not reusing would then be put into a list that 
would circulate to the Lagardère staff to see if they’re interested in using the items at home. That morning 
I went to their first office located in the Manulife Center near the Bras Basah station. I took note of all 
furniture, fixtures, and appliances in each room. In the afternoon I did the same thing at their second 
office in the Changi Airport, which was about an hour train ride away. Their Changi office was below the 
departure area in the basement. An example of my work is below.  
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Figure 14: Inventory of Furniture 
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Overall, the tasks relating to this client were out of my comfort zone. I appreciated Alfatech’s efforts to 
please the client and ensuring that the client is happy and prepared. 
 
Accounting Similarities and Differences  
The first difference was that Alfatech uses Deskera ERP system for accounting, payroll, and inventory. 
Whereas I am used to using QuickBooks. In terms of accounting standards, Alfatech follows IFRS while we 
follow GAAP. It seems that IFRS standards are similar to GAAP in terms of revenue recognition. For 
example, Alfatech bills according to the percentage of project complete under IFRS standards. The 
revenue recognition under GAAP is very similar.  Additionally, they submit GST filing every quarter to the 
IRAS tax department. The company also seems to have similar controls in place. At my work, only the CEO 
is allowed to sign checks. In the case that he is out of town, there is one other supervisor who is given 
authority.  We also have an approval matrix for purchases over $1,500 where employees must get 
approval according to the matrix before making a purchase request. At Alfatech, if a check payment is 
more than 20k, they require two signatures.  If only one person is available to sign, they will split the 
payment in half. The employee reimbursement process was similar as well. The employee enters their 
reimbursement into an online portal system and they receive a copy. The HR Manager approves it and 
gets approval from two supervisors.  
 
It is common in Singapore for one parent company to divide the various business operations into separate 
entities. Alfatech’s four different companies and various currency denominations requires sound record 
keeping. Because I had to complete reconciliations for four companies in two different currencies, it was 
a lot more work than my usual reconciliation process back home. At my work, I do not do reconciliations 
in excel. We use the bank recon through QuickBooks. We also usually complete bank recons every two 
weeks.  
 
Another one of the main differences was due to the industry. Working for a small biotech is much different 
than working for a construction and engineering company with large transactions and quick turnover. 
May told me that Alfatech does daily payment and invoice processing. Furthermore, because Alfatech is 
in the construction industry, they deal with a lot of partial payables and receivables. This can complicate 
the process because I would need to look at multiple invoices to see the full cost of the project. I would 
also need to make sure that any invoice is assigned to a project number before entering it into Deskera.  
 
Another difference was just in terms of organization and record keeping. In the US we use file cabinets. 
At Alfatech, they kept all payment vouchers and invoices in monthly binders for their different companies. 
To add to this, they did not use dividers but rather hole punched envelopes as dividers. It may seem like 
a minor difference but it is more difficult to flip through multiple binders to find or file something opposed 
to filing it in a filing cabinet. 
  
Finally, filing the GST appears to be simple if you have an accounting system that allows you to include 
GST for each sale and purchase, which most systems have. Because Alfatech had all sale and purchase 
information with GST entered into the system, we could easily export the information from Deskera and 
use those total revenue and purchase numbers for their filing after some excel sorting. Although we don’t 
have GST back home, this can also be done with the QuickBooks software we use at my work. 
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Construction  
 
Mini Project 3: National Park Seed Bank Background 
The Singapore Botanic Gardens’ seed bank is Singapore’s first seed bank and will conserve the seeds of 
threatened plant species from Southeast Asia. The seed bank plays an integral role in the conservation of 
plant life and biodiversity in the Southeast Asian region to ensure and stabilize the growth of the Singapore 
Botanic Garden. The seed vault will provide capacity for approximately 25,000 different species of plants. 
The purpose for this size capacity is relevant in that it is nearly half the total number of seed plant species 
in the Southeast Asia, and nearly three times the amount of species of plants currently residing in the 
Singapore Botanic Gardens. The target range of specimen collection aims to achieve a minimum of 100 
seed collections per year. The site location for this project has been chosen as “House 4,” the largest of 
the five colonial style houses on the Raffles College campus. Its founding name, Mansfield Lodge, was 
originally designated as the college president’s primary residence when it was built in the late 1920’s. The 
house wasn’t designated as a “conserved” structure until 2006.  
The plans drawn for the project includes a seed and germination biology lab, seed processing rooms, seed 
storage freezers as well as an educational hall dedicated to the educational growth of its visitors and 
signifying the importance of the conservation industry. Singapore National Parks (or “NParks” as locals 
most commonly refer to the site) will be collaborating with Kew Gardens Millennium Seed Bank to best 
prepare and adopt practices that will optimize operations once the facility is completed. The training has 
begun at their main facility located in West Sussex England where teams are being sent not just on the 
training side but also from an engineering and construction side as well. The manner in which the facility 
is built must coincide with procedures that precede one another. In other words, the preliminary floorplan 
must parallel that of the existing structure given the nature of processes and procedures emulate that of 
the England facility. 

The birth of this project has come in recent years as the recognition of climate change is at the forefront 
of the National University of Singapore as well as other governmental entities that are in agreement that 
the measures for the preservation of the natural environment is at a critical point. The most evident 
changes that have been recognized is the loss of habitat and the dilution of species in the region. NParks 
and NUS have agreed that the Natural plant populations are repositories of genetic diversity and seed 
collection is one of the most effective ways of conserving various populations of native plants. The primary 
function of the seed bank is to become the “sentinel” or biological safeguard for species dilution and 
endangerment of bio diversity. This coupled with the increase in frequency of man-made disasters, the 
usefulness and value of a seed bank is vital to the survival of the natural habitat and species conservation 
today.  
 
Application 
One of the projects I participated in was the preliminary construction phases of NParks seed bank. This 
project is a joint effort with the National Park Board of Singapore and the National University of Singapore. 
The project aims to aesthetically preserve the buildings original appearance while subtly inserting new 
age technology and function to the building. The scope of the project involves the removal of Interior 
walls to make room for the containment equipment needed to operate the seed bank. Once soft 
demolition is completed, an assessment of the existing structure is evaluated by structural engineers to 
determine structural integrity while balancing the effort to preserve the aesthetical age of the building. 
The build will house a 1st floor containment facility, a gallery for educational purposes for visitors while 
the 2nd floor will foster a combination of refrigeration and office space. 
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Part 1: 
My involvement with this project was quite significant. Among the various tasks needed to complete the 
project, I was first given the task of electrical load calculation. Before we get into the specifics of this task, 
let us first explore the terminology needed to fully grasp the nuances of this particular task.  

Electrical Load: an electrical component or portion of a circuit that consumes (active) electric 
power. This is opposed to a power source, such as a battery or generator, which produces power. 
In electric power circuits examples of loads are appliances and lights. 
 
Service Panel: (Also known as a distribution board or DB) a service panel is a component of an 
electricity supply system that divides an electrical power feed into subsidiary circuits, while 
providing a protective fuse or circuit breaker for each circuit in a common enclosure. 
 
Load Calculation: a mathematical rationalization of how to determine the amount of electricity 
that can be drawn from a service panel. This calculation is based on the summation of energy 
(watts & amps) required to run all electrical devices within the system.  
 
Ampere: Also known as “amp,” an ampere is the unit of electrical current. This is measured by 
the  amount of electromagnetic force between 2 conductors carrying electrical current.  
 
3 Phase System: This is the most common type of electrical system in commercial settings. This 
system distributes electricity by means of 3 separate wires (not including the ground wire) 
allowing for a more economical use of electricity within the given system. The three conductors 
carry an alternating current that allow applications like heavy equipment and motors to run more 
efficiently and as a result, last significantly longer.  
 
Driver: A device used to distribute and regulate power one or more LED lights. Similar to a 
traditional transformer for low voltage lighting, the allocation of power within the driver is 
constantly changing as the temperature produced by the LED increases, so does the amount of 
power distributed. 

Now that we’ve established the basic terminology we can dive into the nature of this first project. When 
a construction project commences, from an electrical perspective one must assess the existing system 
and determine its applicability for future use. On my first sight visit I was able to access the mechanical 
room where the service was located. Upon my investigation I was able to determine House 4 runs on a 
400 amp 3 phase electrical system. With the electrical capacity now investigated, the next step is the load 
calculation. Below is a snapshot of the excel spreadsheet I created that encompasses all the necessary 
components of the equipment scheduled for procurement. Take note that each category plays an integral 
role in the placement and movement within the structure in terms of size as well as weight. The categories 
labeled “Power Requirement” refers to what phase the equipment runs off of and the “Full Load Amps” 
is the initial draw of electrical power when turned on.   
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Figure 15: Sample of Load Calculation for Single Phase Equipment 

This sample is 4 of the 49 single phase electrical items required just for the equipment. Based on my 
preliminary calculations, among the 49 electrical items, 49.13 amps are drawing electricity. The figure 
below expresses the total calculation of single phase equipment. It is important to note that in the 
preliminary load calculation process, the totality of electrical load for the project cannot be known. The 
purpose of the preliminary calculation is to generate a “hip shot” or majority of the most necessary 
equipment to determine applicability as well as feasibility of the existing electrical system. 

 
Figure 16: Single Phase Load Calculation Totals 

 
 
Included in the calculation is the anticipation of necessary Emergency power. While this is typically drawn 
from a power generator (motorized system operating off petroleum or a battery power cell), the standard 
emergency power allocation is 40 amps. As shown, we anticipate utilizing roughly 30% of that 
conservative allocation. Also, it is important to take note the total amps is the summation of single phase 
as well as three phase electrical requirement. The figure shown below is what comprises the missing 123 
amps within that total. Our next step in load calculation is to total all 3-phase equipment. Below is a 
compilation of preliminary calculations of the cooler vault and freezer vault units as well as all electrical 
components associated with those pieces of equipment. While the domestic tabulation would not 
typically show kilowatts or kilo volts per amperes, in an international setting these calculations are 
considered imperative to the load tabulation. When I asked why it was necessary the project manager 
simply stated “the application of these components aren’t important as much as the electrical engineer 
signing off on these calculations has deemed it a necessary component. They make the hoops, we jump 
through them.” There are similar instances where city inspectors while require the use of unnecessary 
calculations for HVAC. Even if the system is larger in BTU output than what is required if calculations are 
not completed prior to inspection, additional stratification mathematics must be completed before a 
project is signed off by the site inspector. When I explained this to the project manager he nodded and 
said it was almost identical in circumstance, do it regardless of function, it’s just part of the process. 
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Figure 17: Three Phase Load Calculation Totals 

 
As shown, the necessary amount of dedicated electricity for 3 phase equipment totals just over 123 amps. 
While the calculations are on the conservative side, we’ve yet to account for other general interior lighting 
and receptacle layout, outside lighting, even the power necessary for the elevator. The unknown areas 
not directly associated to the containment and refrigeration elements of the project that have yet to be 
selected or calculated. Even so, we can see the power usage ratio is .43 meaning the usage of power up 
to this point is only 43% of total electrical capacity. A universal rule of thumb that is abided by domestically 
as well as internationally is that you never load the electrical system beyond 80% of total capacity. In this 
instance, that would mean once we approached 320 total amps, consideration for an electrical system 
upgrade from a 400 amp 3 phase to a 600 amp 3 phase would then ensue. The biggest obstacle to 
overcome this service upgrade would be whether or not the gauge of wire would handle the increase in 
power.  
 
The calculation of these components led to an invitation to my first AlfaTech client meeting with the 
representatives of the National University of Singapore. I was lucky enough to attend this briefing and 
experience a first-hand account of how construction meetings transpire in an international setting. The 
attendees of this meeting were the following: 
 
Zach Wilson – CEO 
Jensen Leong – Lead Engineer 
Celine Goh – Construction coordinator  
Alex Chong – Project Manager  
Martin Nolasco – Architect 
Jason Thornborough  – Intern 
 
In joining this team I was able to actively participate in the meeting as I was introduced as their electrical 
contractor intern. I was able to engage with the board members and discuss the nature of the existing 
electrical system and discuss the necessary measures to anticipate the electrical needs of their project. 
Based off my rough calculations, the existing power system has been deemed sufficient and a service 
upgrade will be not necessary to operate the future operation. The good news was that if in fact they 
were to increase the load, the size of the wire coming into the facility would facilitate a larger service 
without having to replace the wire from the main service. The distance from the power distribution node 
is approximately 1300ft from house 4 which would have cost a great deal of money to replace. 
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One of the most significant insights derived from this meeting was a foreseeable scenario mentioned by 
Zach. He stated that “Singapore currently produces 13 Gigawatts of power and uses approximately 60% 
of that power. That being said, if Malaysia were to shut off the water supply (as they’ve done in the past), 
those 5 Gigawatts of surplus power will be sold/exchanged for supplementary water supplies. If that is 
the case this will drastically alter and strain the electrical conditions the seed bank requires and operates 
at, increasingly the likelihood of power outages. This places great importance on the backup power supply 
needed to maintain the storage facility and its respective components.” I found this aspect to the cultural 
norms to be quite interesting. For a country to be in a position where its main water supply can be shut 
off at any given time and for a number of political and structural reasons, they must build contingency 
plans to hedge against the risk of power supply shortages and changes. While some businesses are more 
insulated to this change in conditions, a seed bank is highly sensitive to such a drastic change to the 
electrical system. The clients were keenly aware of such a circumstance and felt the need to design an 
emergency backup power system that would not only maintain the storage vaults but provide general 
power such that research and operations would only be mildly affected. They appreciated bringing that 
worst case scenario to the forefront as it poses one of the greatest threats, regardless of likelihood of 
actually occurring.  
 
Part 2: 
My second task for the seed bank project was to work with the architect, Martin Nolasco on designing the 
demolition plans for house 4. Demolition plans take blueprints from the existing structure and design a 
replica set of plans showing what walls or non-load bearing structures needs to be removed for the new 
design layout to logistically fit within the parameters of the building. Below is an image of the plans I was 
tasked to draw for the 1st and 2nd floor of house 4 indicating the confines of the building in black pen and 
what walls and structures need to be removed in red pen to adequately retrofit the structure with the 
designated equipment. Along with the set of replica plans proper notation must be included otherwise 
the digitization process would have been delayed. I found this process to be somewhat rigid in nature but 
rightfully so. The demolition schematics for this project requires a higher level of accountability from those 
who actively contribute towards the design and implementation processes. In this case, Martin explained 
that while I must include my name and position, he was ultimately responsible for the outcome of my 
conclusions with this task. To ensure I was accurately and systematically approaching this task correctly 
he would  periodically check in with me to make sure I was on the right path. Anytime I felt unsure about 
a particular zone on the set of plans I simply left it blank so he could confirm my approach. Below is an 
image showing the schematics I completed for Martin. 

 
Figure 18: Demolition Plans 
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The process by which demolition plans are created are the original plans are stenciled with drafting paper. 
Using the new set of plans for the build, red ink is then used to indicate which aspects of the original 
structure are removed. Once these plans are reconciled, they are digitized through an auto CAD system 
and sent to the structural engineer. From that point the engineer either approves the proposed 
modifications, gives a partial approval (dependent upon whether or not the walls proposed for demolition 
are “load bearing” or supporting the structural integrity of the building. When the engineer gives their 
approval the auto CAD plans are then stamped by the engineer and given to the project manager to 
execute. These plans I constructed were reviewed by the project manager prior to the digitization process. 
By the time my internship ended the plans I submitted were digitized and approved by the structural 
engineer.  
 
These tasks made up a large part of things I’ve never done before. As an electrician, this element to the 
construction process doesn’t typically align with my area of expertise. I found it to be a great change of 
pace and incredibly insightful. I’ve always viewed the demolition process to be somewhat elementary and 
straight forward because of the basis of my experience is residential construction. In this case, we’re 
dealing with a sizeable commercial project that retrofits a 100 year old building with highly sophisticated 
equipment. To compound the situation, the vaults being installed are going to house most of the species 
of plant life in the Southeast Asian Region. There’s a great deal of importance and value being kept which 
“ups the ante” so to speak on the quality of design and installation of this project. Needless to say the 
preservation process of this remodel alone is revered by the committee and CEO of NUS as absolutely 
paramount. That being said, the process by which demolition takes place is somewhat surgical in that 
everything removed from the site must be approved not just by the structural engineer but by the 
committee designated by the National University of Singapore.  
 
Similarities and Differences 
There are several similarities and differences working on a project of this size and scope. I’ve been on 
several multi-million dollar projects and what I found to be a common denominator is the element of 
planning and preparation. The speed of work performed and the bureaucracy associated to clients is 
essentially one in the same. For example, the committee on the seed bank project were being directed by 
the preferences of the CEO. The CEO had her own vision that did not always foster synergy with the way 
in which construction processes are performed. Specifically, the layout and floorplan often conflicted with 
the needs of the CEO and what she wanted the finished product to aesthetically provide. This is a common 
struggle in construction, form and function can be a difficult balancing act to perform. This balancing act 
tends to become exponentially harder when the decision maker has their own agenda that is somewhat 
resistant to the vision of the firm designing and constructing.  Another similarity I observed during this 
project was the hierarchy and organizational operations within Alfatech. From CEO tasks are distributed 
to the various departments participating on said project. From each department, tasks are performed 

Project 3: New Alfatech Office   
As Alfatech has grown into a multi-faceted entity offering a spectrum of construction and engineering 
services, so has their labor force. That being said, they’ve reached their current capacity for employees 
forcing them to consider a larger work space to house their core engineers along with their accounting 
and construction departments. A suitable location was found at the Regency House, a historical landmark 
accredited by the Singaporean government. It is one of a small number of luxury towers built during the 
high-rise residential building boom of the 1960s. Originally designed by local architect George H. 
Schoneberger, Jr. as a luxury condominium tower, the Regency House opened as upscale rental 
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apartments in 1966. The property is well preserved and maintains a high level of integrity, a strategic step 
up from their existing location at Herencia Plaza. This new location will serve as their flagship office and 
meeting space, allowing Alfatech and its subsidiaries to coexist in one workspace.  
 
Scope of Project 
Our first meeting with the Zach was when I was first tasked to begin working on one of the many 
components to the project. As with any construction relocation and remodel, there is a chronological 
approach one must take in order to fulfill and complete the job. My first task was to perform an onsite 
investigation of the existing electrical service in order to construct a load calculation, similar to the seed 
bank project. The difference in this task was that we knew exactly what equipment and electrical needs 
necessary for the relocation. As part of the on-site inspection I was asked to set up a meeting with the 
building superintendent to investigate the mechanical room to ensure enough power was accessible in 
case of a possible service upgrade was necessary. Below are pictures taken of the mechanical room and 
service in the unit  

 
Figure 29: Mechanical Room Load Center/ Three Phase 63 amp Service 

 
After completing the on-site inspection I was able to construct the load calculation. As shown in the figure 
below, I used the same template I designed for the Seed Bank project to simulate the load calculation. 
This load calculation was comprised of 3 components: Single Phase, Three Phase and Calculated Lighting 
Power. The majority of the office equipment ran on single phase load while the 8 air conditioning units 
were entirely made up of three phase power configuration. The 3 component was specific to the Regency 
house and stipulated in their rental agreement with Regency House. As mentioned in the background of 
this project, Regency house held a historical value and required all tenants to comply with this calculation. 
The calculated lighting power threshold was indicated by the building superintendent that it would not 
be allowed to exceed 4.5watts per square meter. Given the lighting design and technology planned for 
this remodel we were able to minimize the total watts per square meter to .42 watts. This was achieved 
based on the technology described later in the project synopsis. 
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Figure 20: Electrical Load Calculation Regency House 

 
As you can see, the structure of the load tabulation is identical in format. The reasoning is that the 
electrical engineer that signs off the load tabulation requires it be completed on a government form or a 
substitute form constructed in excel. I found this requirement to resemble that of the California state 
circuit card form where load calculation must be submitted to the city inspector on a particular form. 
Singapore allows for a custom form to be created so long as it fulfills the necessary components and 
resembles the formatting of the government form. One nuance this load tabulation carried was the 
regency house required an additional step of calculation. Below is a picture of the additional field required 
for this site plan. 
 

 
Figure 21: Load Calculation Totals for Regency House 

 
This field is similar to a section for San Diego lighting compliance. We refer to this calculation in San Diego 
as “Title 24.” The California Title 24 Building Energy Efficiency Standards are designed to ensure new and 
existing buildings achieve energy efficiency and preserve outdoor and indoor environmental quality. 
These measures are listed in the California Code of Regulations. The California Energy Commission is 
responsible for adopting, implementing and updating building energy efficiency. Local city and county 
enforcement agencies have the authority to verify compliance with applicable building codes, including 
energy efficiency. In application, we use the rule of thumb where total lighting wattage expelled within 
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the remodel or new construction area must greater than or equal to 50% fluorescent or LED. When the 
mandate was initially passed, the majority of residential lighting was comprised of incandescent lighting 
which expunged a large amount of energy. Since the adoption of title 24 advances in technology have 
paved way for LED and complimentary devices to best wield LED. Which brings me to my next point, the 
technology Alfatech has adopted plans to revolutionize the commercial lighting industry.  
 
New Technology 
Alfatech has created a new high tech office lighting system that utilizes drivers and a “brain” to actively 
monitor usage of light based on occupancy as well as ambient lighting. The “brain” is a hybrid of occupancy 
and photocell technology to determine the most appropriate level of light to be used in the workspace. 
Data has shown that the level of light (K value and the spectrum of light associated to that K value) can 
positively or negatively impact productivity in the workplace. This system adjusts that value based on; 
time of day, ambient light and movement within the workspace.  
 
This new technology works in unison with existing LED systems. The device is installed in line with drivers 
(transformers for LED) in order to augment and modify the spectrum of light to best suit the working 
conditions in the workplace. The technology is controlled by a program that is installed on a dedicated 
server and is cloud based. There is a 128 byte encryption preventing hackers for hijacking the system and 
compromising the lighting system in the workplace.  
 
The controller that can be installed in any driver based LED lighting system is generation 4 and the drivers 
associated to the system are generation 2. The drivers being developed for this system will integrate a 
dual integration of warm and cool light rather than having 2 dedicated drivers. This will allow the system 
to streamline and reduce device volume as well as weight to the system. Below is a picture of the demo 
created in the office as version 2.0 
 

 
Figure 22: Occupancy/Photocell Lighting Prototype 
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Now that the lighting was designed and accounted for, the next task was adjust the electrical line diagram 
for the installation of the new electrical system. Below is the original line diagram for the existing electrical 
system.  
 

 
Figure 23: Line Diagram for electrical system version 1.0 

 
This portion of the line diagram depicts the wiring diagram for the HVAC in both units of the new office. 
Phase one to this task was the completion of the electrical load tabulation which included the summation 
of three phase HVAC equipment. I was given a line sheet of the new AC units purchased for the offices 
and tasks with drawing the addition of these units in-line with the existing system. Our calculations 
indicated the existing system could support the addition of these new units so the addition of these to the 
line diagram was fairly straight forward. Below is the digitized final draft of the line diagram submitted for 
approval for the superintendent of the building. 
 

 
Figure 24: Line Diagram for electrical system version 2.0 

 
 As you can see the addition of the (8) three phase air conditioning units was what I was able to contribute 
towards the drawing. I submitted my drawings to the architect Martin and he was able to reconstruct the 
line diagram to represent the total power allocation for AC. Again, this task was entirely unfamiliar to me 
in terms of scope and capacity being an electrical contractor. Not to say I’m not capable of conceptually 
grasping the concept of line diagrams, we use them often in commercial electrical contracting. My point 
is, given the opportunity to modify line diagrams for future implementation was new and exciting while 
contributing towards the relevance from a construction perspective. The team I worked with were pleased 
with my drawings and from what I heard after leaving the internship, the plans we submitted were in fact 
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approved by the superintendent of the building and is currently being installed. To be part of the 
formulation and decision making process of this line of work showed me that Alfatech not only had faith 
in my skillsets but relied on me to produce value within their organization.  
 
From here, I was tasked with an unrelated assignment that dealt with the reconciliation of bids for 
material needed for the office remodel. I was provided schematics for the floorplan that included the glass 
and partition measurements. Below is a copy of the floorplans as they pertain to the measurements for 
glass and partitions.  
 

 
Figure 25: Glass and Partition Floor Plans 

 
As you can see, the dimensions provided are length in millimeters of glass and partition segments. Along 
with these schematics I was also provided with bids from competing firms and asked to reconcile the 
material count for this project. Unsure how to approach this task as I’ve never done this kind of work 
before, I took a page from my playbook on load calculation and designed an excel spread sheet to account 
for the total material required for the remodel. It seemed daunting as there are a number of calculations 
to be made within the schematics I thought it best to create a model that calculated square millimeters 
for each wall were relevant. By creating a summation of the total millimeters I could then size up the 
measurements to square meters and add a filter for material allowance. Below is a sample of the 
accounting for total material needed.  
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Figure 26: Sample of material measurement model for glass and partition 

 
The systematic approach I took with this assignment was to associate a directional point of reference on 
the site plans. By applying a “compass” I was able to accurately account for the surface area of each face 
of each office being allocated glass or partition. Once I created a legend for point of reference I could 
associate labels to the type (partition or glass as P2 or P3 which represented single glaze or double glazed 
glass), labels to the north south east and western walls, calculate square footage and determine total 
material needed for each designated area. I added another component to the calculation model by adding 
10% onto the total material required for the material. This was done because in construction the amount 
of tolerance for material cannot be considered as exact count when processes of fabrication are involved. 
In this instance when we’re dealing with glass we have to account for extra material not just for fitting on 
the job site but we must also account for material that could have impurities in it (foggy, cracked etc.) 
Below is the total calculations for the types of glass and partition required for the remodel. 
 

 
Figure 27: Total material estimate for glass and partition floor plans 

A difference and minor challenge with this task was the conversion of millimeters to meters squared as 
I’m not entirely familiar with the metric system. With all construction projects in the US we use the 
standard system of inches feet and square footage whereas abroad we rarely find the use of the standard 
system. What I found when dealing with these metrics is that it’s hard to hipshot whether the calculations 
are roughly accurate or completely off. So as to acclimate to the discrepancy I was told to run the numbers 
two or three times to ensure accuracy. The second time I ran the numbers I was able to catch a mistake 
and the third time able to formulate the consistent results. In the end, The total allowance of material for 
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single glazed and double glazed glass was approximately 82 square meters or approximately 882 square 
feet of glass and 92 square meters or approximately 990 square feet of partition. With these estimates I 
was able to cross reference the 4 contractors who submitted bids for the Regency House remodel.  
 
A shocking realization was the discrepancy in the amount of material estimated by some contractors. 
Among the 4 bids, the material estimation ranged anywhere between 80 and 120 square meters. For a 
bid to come in at 50% total material over my calculation I initially thought I was missing some component 
or my calculations were horrifically inaccurate. When I approached the project manager about my findings 
he explained to me that it is considered a typical business practice for construction firms to inflate their 
bids for projects in Singapore. These firms rely on volume of bids submitted to potential clients and the 
lack of diligence done on bids they submit. The project manager was pleased with my findings and was 
able to choose the most accurate bid utilizing my spreadsheet as a tool to navigate who would ultimately 
handle the job. Now that the material for construction the office space was taken care of, I was asked to 
create a spreadsheet with the necessary components to fill their office space in terms of desks, furniture 
and other various items they weren’t already recycling from their existing office. Below is a sample of the 
spreadsheet I created with all their procurement needs.  
 

 
Figure 28: Sample of Procurement Schedule for Regency House 

 
By creating a punch list for the new location we were able to contact local vendors and establish a delivery 
date that was in conjunction with the estimated completion date of the office remodel. The key to 
scheduling is to pinpoint the most accurate arrival times so as to not fill the office space prior to 
completion of the remodel. If the order comes too early, space is filled making it more difficult to complete 
tasks, moving furniture slows down the speed in which work is completed, essentially prolongs the 
completion time while increasing labor costs from a time and material cost structure basis. If the 
procurement phase doesn’t align with the completion date the transition from the old location to the new 
will be problematic in terms of termination of existing lease agreement at the old location while paying 
rent for unusable space at the new location. Essentially, the timing and execution of this phase of the 
remodel is critical from a financial perspective. I was pleased with the vendors I was able to reach and 
their willingness to provide accurate lead times for the schedule I provided. 

This assignment really opened my eyes as to how business is conducted in an international setting, 
specifically the margin of discrepancy with the glass and partition assignment. As my point of reference, 
experiencing this from a domestic construction perspective, discrepancy in estimations are rarely beyond 
a 10% threshold, dependent upon the material type as well as overall material cost. Given the amount of 
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material being purchased and the cost of said material, there would be little room for error in the domestic 
setting. As described, the social norms of my findings within those proposals were considered just another 
day at the office. The acceptance of this practice is an enormous difference in ethical practices as well as 
an insightful indicator for the climate in which the construction industry operates in. The fact that it was 
almost expected explains why I was tasked with doing the diligence on the glass and partition assignment, 
to identify and expel the outliers and synthesize the more accurate bids. In doing so the bid chosen was 
the most accurate in terms of material estimations as well as being in the middle of the road in terms of 
total price. Alfatech is well known amongst its customers as being competitively priced in the construction 
market. They pride themselves on not being the cheapest bid as well as not being the most expensive bid. 
They want to price each project at a reasonable cost with a standard markup of 20%. The consistency in 
their strategy has proven to be a successful business model and as such, hold other firms they work with 
at a similar standard. 

Recommendations 
 
First Recommendation: “Alfa Properties” Real Estate Group 
Towards the end of my internship with Alfatech, I explored the idea of potential expansion ventures with 
Zach the CEO. While the majority of my background lies in the construction sector, I’ve held a California 
real estate license for 11 years, practicing residential and commercial real estate infrequently. I found 
both industries are closely linked as complimentary industries. As I explained my background I pointed 
out that as Alfatech has grown, its successfully formed subsidiaries expanding its reach in terms of services 
it provides to its clients. As part of our recommendation, we feel that Alfatech is in a position to leverage 
itself as the first construction and engineering firm to open and operate a commercial real estate 
brokerage. There are a number of reasons as to why Alfatech should consider this business venture.  

 
Figure 29: Central Business District Rental and Value Indices 

 
According to resent research conducted by Colliers International Real Estate group, the first quarter of 
2018 has shown sharp increases since the 2015 to 2017 soft market activity. This increase in value is 
indicative of bull market trends in the real estate industry of Singapore. These findings coupled with the 
potential for a 20% rental growth over the next two years, firm economic momentum and synchronized 
growth across office-using sectors provide a strong case for entering the real estate market (Colliers 
International Singapore Research 2018). There are several forecast factors that support this claim; supply 
and demand, vacancy, rent and overall price indices.  
 



31 
 

As far as supply and demand goes, the assumption that the net change of the supply of commercial space 
in Singapore shows positive relationship to the deduction of commercial space vacated and made 
available on the marketplace. Simply put, the amount of space being vacated is occurring at a slower rate 
than the amount of supply that is decreasing making the commercial real estate an upward trending 
market. This evidence shows us that more and more service industries are gravitating to Singapore 
increasing the pool of potential clients Alfatech can capture. If they are to utilize this emerging market 
and commence their business relationship with potential clients from a real estate perspective, the 
likelihood of them continuing business and gaining construction or engineering contracts as a result of 
their real estate dealings would increase exponentially.  
 
Rent and Price are a different element to the forecast equation. Rent has shown a 2.3% rise in the Central 
Business District in 2017 year over year while rent growth has shown in the first quarter of 2018 to be 
increasing by nearly 10% further supporting the upward trend of an increasing real estate market. As 
stated by the Colliers International Singapore Research group, “prime office rents gained further 
momentum in Q1 2018, supported by strengthening economic fundamentals. Central Business District 
rent rose 4.8% quarter over quarter to $6.56 per square foot per meter, a marked acceleration from the 
2.7% quarter over quarter increase in the 4th quarter of 2017 (Colliers International Singapore Research 
2018). What this boils down to is the commercial real estate space for the Central Business District has 
shown an increase in rent and a drop in available space reinforcing the claims that businesses are making 
moves into these commercial areas at an increasing rate. Alfatech has a substantial opportunity to seize 
the potentially new market and provide full spectrum services while increasing their client base from this 
untapped market.  As shown in the graph below, recent leasing transactions have shown an even 
distribution of expansion and relocation projects. 
 

 
Figure 30: Leasing transaction trends Q1 2018 

 
Viewing this from a real estate perspective, four of the eight examples categorized as “relocation” offer 
Alfatech worst case scenario new real estate transaction deals. Best case scenario not only the front end 
of the service would commission come into play but on the back end where they spearhead the design 
and installation of the remodel. The other 4 examples would prove to be remodels for clients they typically 
wouldn’t encounter with their existing network. Either way they stand to only gain profit and expand their 
current network of clients they already possess.  
 
Another driving force for this new business sector is the similarities in their current network, the 
technology sector. “The technology sector continued its growth trajectory, mainly driven by software and 
cloud computing firms navigating their explosive growth stage (Colliers International Singapore Research 
2018). Companies such as Appier, Cloudera as well as Ultimate Software have aggressively expanded 
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paving the way for upward growth to the technology sector in Singapore. These players serve as 
potentially some of the most lucrative clients for Alfatech. The degree of expertise Alfatech has gained 
and their reputation as one of the leading engineering and construction firms in the region would only 
better position them to capitalize on entering the real estate industry.  
 
Ultimately the research shown has illustrated a clear picture of growth within the technology sector and 
an overarching upward trend for the service industry. If Alfatech were to  consider this recommendation 
the synergy the company stands to make would in fact bring their presence to the next level. If Alfatech 
is looking to scale their business up, venturing into the real estate industry is without a doubt a sure fire 
way to do so. 
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Second Recommendation: Modular Clean Rooms 
 
Given the increased demand from multiple industries and the strategic fit within Alfatech’s portfolio, we 
recommend that Alfatech offers modular cleanrooms. Based on Alfatech’s core competency in quality 
design and engineering, we believe that the addition of modular cleanrooms to their service portfolio 
would create value, increase diversification, and create economies of scope. The expanding size and scope 
of the pharmaceutical and biotechnology market helps to achieve economies of scale in manufacturing, 
which transfers cost savings to Alfatech and the client. Alfatech can also utilize its existing supplier base 
for raw materials. There are a number of reasons as to why Alfatech should consider this business venture.  
 
The pharmaceutical manufacturing industry has been pressured to increase drug time to market and 
reduce costs. Because of these constraints, the appeal among drug manufacturers for modular facilities 
has increased. Traditional cleanrooms focused on large scale manufacturing of a single product. Drug 
manufacturers now are expected to produce low volumes of a wide range of drugs, which requires faster 
processes and smaller lots. Modular cleanrooms meet this need by offering flexible facilities that can 
handle a variety of products simultaneously. Modular facility construction can take half the time of 
traditional cleanrooms. Many of these modular facilities are designed offsite allowing site preparation and 
approvals to occur simultaneously. This distinguishes it from traditional cleanrooms where onsite 
construction is required. Modular facilities within the pharmaceutical and biotechnology industry is 
expected to grow at 8.9% from 2017 to 2030. Of the market share, 85% consists of facilities being used 
for manufacturing purposes and 12% consists of facilities for R&D. (PR Newswire, 2017). Many cleanroom 
manufacturers consider the healthcare industry to be the major end users of cleanrooms 
(MarketsandMarkets, 2014). Another driver of cleanroom construction is the growing safety needs from 
the healthcare industry (MarketsandMarkets, 2014). 
 
There is also a considerable advantage to the region, specifically in Singapore. Singapore’s government 
has created a number of incentives for multinational companies to create manufacturing operations 
within the country. Some examples include the low corporate taxes, R&D and manufacturing grants, and 
grants for training staff at new manufacturing sites. (BMI Research, 2018). The government has even 
created a Biopolis R&D Center which aims to become a world class research hub in Asia. Many 
multinational medical device manufacturers view Singapore as an attractive environment for their 
manufacturing. For instance, Becton Dickinson (BD), Biotronik, Edwards Lifesciences, Medtronic, and 
Sivantos are just a few of the multinational companies that have manufacturing or R&D facilities with 
cleanrooms in Singapore. The government's efforts to promote manufacturing continue to strengthen. 
We believe that as more pharmaceutical, biotechnology, and medical device manufacturers establish in 
Singapore, there will be more local demand for cleanrooms. 
 
From an installation and operational perspective we considered the cost reduction to be one of the 
highlights. There are several opportunities for Alfatech to reduce costs on modular cleanroom 
construction. Cleanroom costs depend on its particular classification and can include design and 
construction, operation, training, ongoing supervision, maintenance, cleaning, and testing and 
recertification, as well as ancillary products such as garments, wipes, sticky mats, and furniture (Harris, 
2006).  

There are a wide variety of construction materials available and the type of product/finish can reflect the 
budget requirements (Pearson, 2005). For instance, thinner wall panels and lighter weight frames can be 
used while still achieving the same level of performance and functionality (McGee, 2015). Air filtration 
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systems can be placed on top of the cleanroom reducing the need to create a bay and chase area (McGee, 
2015).  

 

The most expensive cleanroom materials include 

• Flooring - poured in place epoxy or urethane or sheet vinyl with heat welded seams 
• Walls - A cheaper alternative for fiber-reinforced plastic panels for the wall coating is 

epoxy paint 
• Chlorinated Polyvinyl Chloride (CPVC) - a plastic panel used in the walls and ceilings that 

prevents corrosion and chemical damage 
• Ceilings - usually made of gypsum wall board or a cleanroom-rated ceiling tile and grid 

system  
• Lighting - lensed and sealed fixtures  
• Devices - i.e. gasketed outlets, exit signs, phones, intercoms, cameras - made of stainless 

steel and chemical resistant  
• Filters - HEPA filtration used to reduce the particle count  
• Furniture - made of stainless steel and/or high-grade plastics  
• Mechanical System - supply and exhaust air (Khazadian, 2017) 

 

Air handling by the mechanical system is the biggest cost component of cleanrooms but the cost can vary 
depending on the ISO classification, temperature control, pressurization, and relative humidity 
requirements (Khazadian, 2017). The following table shows the ISO classification of various industry 
applications. 

 
Figure 31: ISO Classification across industries 
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Size and classification play a huge role in cleanroom construction cost. The typical cleanroom cost for a 
small (less than 200 square feet) ISO 7 cleanroom is $800/square foot. The average cost for a large (6,000 
square feet) ISO 8 cleanroom is $180/square foot. Depending on the application and size, the cleanroom 
cost will vary. Cleanrooms for the pharmaceutical industry have a high cost per square foot mainly 
because of the use of 316 Stainless steel for corrosion resistance (Khazadian, 2017). Ultimately, taking this 
approach would effectively increase the target demographic of emerging biotech and technology 
companies seeking a more cost effective means of operating in the industry. If Alfatech can position 
themselves to achieve cost reduction through our recommended approach, they stand to capture similar 
profit margins without increasing overhead or labor costs. This approach serves as a feasible option to 
scale Alfatech up to the next level, creating a “new” service without having to learn new skills or increase 
its labor force. 

Insights from Alfatech 
• Lack of Highly Skilled Workers in Singapore  

Much of our country research emphasized the fact that there is a lack of highly skilled workers in 
Singapore. For instance, the real wage per hour in manufacturing grew 22.8% from 2012-2017 
because of the demand for high skilled workers (Euromonitor International, 2018 – d). Zach, our 
company sponsor, confirmed this and said that he wants to hire highly skilled employees, but it is 
difficult in this market because of the talent shortage. Essentially what he’s looking for as well as 
other competing firms are technically skilled individuals who not only are capable on the jobsite 
as project managers who possess the skillset to perform various trades but, can handle and 
maintain the office and administration work too. All too often are people sufficient in one 
particular area, rarely are they well equipped in both.  
 

• Being the Big Fish in a Small Pond 
 
Singapore is the type of place where everybody knows everybody and it is a much smaller market 
than the U.S. Zach also pointed out that if the company were to do business in the U.S. they would 
be wiped out by larger companies with more resources. We believed this to be an 
underestimation on his part but can understand the pool of eligible contractors that can perform 
his level of work is higher in the U.S. In Singapore, however, the niche they’ve created for 
themselves has positioned them to be a big fish in a small pond. They do things differently than 
many of the other construction and engineering companies located in Singapore. They pride 
themselves on trust, consistency and making right by the clients. Their focus has always been to 
provide the best services for the right price and as a result a significant portion of their revenue 
stream is comprised of repeat customers. 

• Getting the Right People on the Bus 
 
During one of our MBA courses, we read a book by Jim Collins called Good to Great. One chapter 
in this book highlights the importance of getting the right people on the bus. It details how leaders 
within a great company spend time ensuring that the right people are hired, in the right positions, 
and the wrong people remain off the bus. The key point is finding the right people and then 
figuring out where you’re headed. Zach reinforced this view. For example, the company has hired 
workers who have no background knowledge on the construction industry. They did this because 
they saw those people as the right choice for the company. The dynamism of Zach’s team shows 
us that he’s not “loyal” to any one background or nationality, he wants the best for his company 
and his team. For instance, his hails from Argentina and France, engineers from China, Singapore 
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and Malaysia. It’s his ability to recognize talent and capture that talent that has brought such 
success to the company. 

• Four Companies 
 
As previously stated, Alfatech has four companies that include Alfatech, Argent Engineering, 
Englighted, and Dvuca. We asked Zach why it’s common for Singapore companies to separate the 
various entities. He stated that it’s mainly a tool that can be used to appeal to different clients. 
Some western companies would prefer to work with Alfatech and some would prefer to work 
with Argent. Alfatech is more western-based while Argent is more Singaporean-based. The multi 
business approach has enabled him to generate business that he would not have been able to 
given a single company entity. His example was a larger construction firm had an open contract 
out for sub-contracting construction. This firm is a direct competitor of Zach’s and refuses to work 
with Alfatech. Zach, being familiar with the tense professional climate, knows this and tendered 
the contract anyways through Argent Engineering. He said “If the firm did a shred of diligence on 
who Argent was owned by/affiliated with then they would have clearly seen it was me (Alfatech) 
but they didn’t. I was awarded the contract because they really thought we were someone else.” 
We found this to be as surprising as it was interesting to know that subsidiaries are so common 
in this region and that you can play to others weaknesses and in this case bid on projects with 
different names and land contracts. 

 
• The Illusion of International Business 

 
Our understanding with Alfatech was they were an international construction firm operating out 
of Singapore. What we came to learn was quite the opposite. Zach and the Alfatech brand was a 
beacon of Domestic presence in an international “pond” as he so eloquently put it. This beacon, 
comprised of brand equity coupled with his high level of expertise was what made Alfatech so 
successful. We took note of the big players he’s done work for in the recent past are all domestic 
companies: Facebook and Uber leading the pack in the domestic project revenue streams at 
Alfatech. The point is, while on the surface Alfatech is well equipped to handle clients in an 
international capacity. The reality is the brand equity Alfatech possesses has inadvertently gained 
the confidence of domestic (U.S. based) companies right out of the gate. It is this leverage point 
that gives Alfatech the advantage in the international setting. From a business and operational 
perspective that translates to Alfatech providing consistent performance and sticking to the 
budgetary constraints set by the client. As we soon found out, a good portion of construction 
firms out here will say one thing and do another. It is this niche that Zach and Alfatech stand alone: 
“We do what we say we’re going do and stick to the budget. We’re a rare breed in that sense.” 
Zach has cornered the market for U.S. based companies in an international setting which we found 
to be as surprising as it was brilliant. By extending the brand into international waters he’s been 
able to capture business from those who seek to expand in the region. To us, we consider this 
practice to be more domestic business activity in an international setting rather than traditional 
international business activity. 

• Alfatech, the Red-Headed Step Child 
 
When we arrived at Alfatech we were under the impression Alfatech Vestasia was a “sister 
property” of the flagship firm Alfatech in San Francisco. It wasn’t until our exit interview that we 
learned the truth about Alfatech Vestasia, it was not affiliated with that of its domestic 
counterpart. The story Zach explained to us was told like this: “I was sent out here for a project 
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for Alfatech, the one you know in San Francisco. The scope of the project required “boots on the 
ground” to gain a better understanding of what the client needs really were. I came out here, 
checked out the project, reported back to headquarters and they essentially turned down the 
project. The rationale was that they didn’t feel like it was worth the time and effort for them to 
pursue any projects out here as it appeared to them it wasn’t worth their time. I neglected to see 
the big picture the same way and asked if I could pursue the project anyways as an Alfatech 
employee. There was back and forth between HQ and myself and ultimately a deal was struck. I 
was granted the ability to use the name “Alfatech” in this region but not granted any resources 
from the domestic entity. I was essentially given rights similar to a franchise without having to pay 
dues or royalties for work awarded or money made. I took this opportunity to aggressively 
succeed where they could not see profit to be made. It’s a personal vendetta for me to prove 
them wrong everyday we’re in business, a driving force if you will.”  
 
When we learned this fact from Zach our perception of what Alfatech Vestasia really was changed. 
Zach took a big risk coming out here and essentially started this thing from the ground up with no 
help from the flagship company. All that he has gained has been because of his keen business 
sense, superior technical skill and intuitive nature to surround himself with a dynamic team. The 
sheer fact that the US company shot themselves in the foot by abandoning potential international 
markets only shows what little they understood about international business. Zach saw a clear 
need for services he could willingly provide. The leverage Zach wields is the brand equity the 
Alfatech name carries as it naturally attracts U.S. companies to its name and is confirmed when 
they see a young guy from Seattle running the show. On top of the domestic advantage Alfatech 
possesses there is still room for him with foreign clients as his ethics and business practices are 
revered as “a rarity” in these parts. He couldn’t emphasize enough how shady some of the 
competing firms have been in the past to customers he now manages. It only speaks to his 
character that hard work, knowledge in the field of engineering/construction and an authentic 
concern for the well-being and satisfaction of his clients are imperative to the success of Alfatech. 
Zach touches on the underlying theme encompassing international business: where some see 
inefficiency, he sees business opportunity.  

 
Conclusion 
 
Singapore, a small yet robust country trend setting as the beacon of technological advancement within 
the region of Southeast Asia. We found that on the surface the country has strong governmental presence 
and overwhelming support from its people. When we dug a bit deeper and immersed ourselves in the 
culture of Singapore we found a bit more than just conformity. We found the people, dependent on what 
part of the country you find yourself in, are not entirely concerned with the government or what they’re 
involvement with its people really was. The socio-economic spectrum was painfully present when riding 
the MRT to work and seeing Lamborghinis and Rolls Royce’s all over the streets of Novena. Our 
speculations led us to believe that the cost of living is so high that systemic change does not appear in the 
horizon for the country of Singapore any time soon. While the country as a whole appears to continue to 
generate large amounts of revenue, it’s much more cryptic to say how that can translate to redistribution 
to a larger majority of people. One thing we did notice is that while there seems to be disparity between 
the rich and the poor, the ability to differentiate yourself from your competition seems to be a more 
manageable task here than in the U.S. case in point Zach Wilson and Alfatech Vestasia. 
 
While we only spent a few weeks at Alfatech we can confidently and whole heartedly say that our time 
spent was action packed and at the end of the day translated to value added to the firm. Tatiana’s 
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presence in the accounting department was sorely needed as the circumstance of 2 administrators leaving 
abruptly a few weeks prior to our arrival left a gap for her to fill. Her ability to jumpstart the backlogged 
reconciliation statements was as arduous as it was monotonous. Still, the assistance she provided May in 
the accounting department was nothing short of significant as by the time our internship was over 
Alfatech was several steps closer to completely catching up to current accounting activities. Tatiana was 
shown appreciation for her work on a continual basis and made felt appreciated at all times. Jason hit the 
ground running with 2 projects and with the guidance of the project manager, the architect and one of 
the electrical engineers, he became instrumental in the production of construction phases for the seed 
bank project as well as the office relocation project. Given his extensive background as a licensed electrical 
contractor he was able to successfully bypass the uncertainty of jumping into this line of work and provide 
real results for the tasks laid before him. Alex, the project manager took him under his wing and allowed 
him to get his feet wet in several areas that he was not familiar with and gain authentic insight as to not 
only how things are done in Singapore, but be able to differentiate the differences between Singapore 
and the U.S. Jason was a vital resource to the planning and development of plans that further advanced 
the projects he contributed towards. All in all, we feel that the amount of time spent here with Alfatech 
was invaluable to not only us and this international experience but to Alfatech as they received two well 
qualified interns to help contribute towards their goals and benchmarks.  
 
Looking back on this experience we draw several insights. There’s a common ground or theme we found 
between conducting business in a domestic and international setting. Strive for excellence, stay 
consistent, and formulate a truly dynamic team to produce results only successful companies can 
generate. Zach and the Alfatech team showed us why they’re so successful in that they are the 
construction and engineering firm people rely on to produce results they guarantee. It is that consistency 
that has put them on the map, not just with private client base but within the Singaporean government 
as well. At the end of the day we learned a great deal from the business practices Alfatech implemented 
on a daily basis. This experience was without a doubt instrumental in our learning processes and as a 
result has enriched our understanding of international business. If we were to do the international 
experience over again the only thing we would change would be to spend a bit more time with Alfatech 
so as to contribute to more significant involvement with the firm and place our mark on the work we 
completed. Jason has made an impression with Zach and Alfatech and is currently in the works in 
developing a real estate development project in San Diego with Zach. Tatiana’s biotech company she 
works for in San Diego is considering expansion in Singapore and is currently facilitating plans with 
Alfatech to prepare a working model for that expansion. Both of us plan to stay involved and connected 
with Alfatech once this program is over which has validated our time spent in the international business 
cohort. We feel lucky to have been part of such an experience and recommend this program to anyone 
looking to challenge themselves, step out of their comfort zone and gain a better understanding of what’s 
going on outside the United States bubble we all live in.  
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