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Abstract

Papua New Guinea (PNG) is in huge need of highly skilled human resources to address the present and future demands
of the industries that are driving the country’s economic transformation. Instead of continuing to recruit foreigners to
help, PNG Technical and Vocational Education and Training (TVET) colleges and vocational schools are expected to be
the source of technical and trade-qualified personnel. In the absence of institutional tracer information on or databases of
TVET graduates, we used an online survey to track the effectiveness of the PNG TVET colleges, institutes, and vocational
schools in equipping graduates with skills to successfully gain employment in the country’s extractive resource sector.
The evidence suggests that a majority of the 2021-2023 TVET graduates were unemployed and were looking for a job at
the time the survey was taken. Mining, oil and gas companies employed 10 percent of the students who graduated from
TVET in 2021, 2020, and 2023 combined. PNG TVET graduates generally do not reach the training levels required by
the industry. To improve access to employment opportunities, TVET graduates should be encouraged to pursue higher
qualifications which appear to have better job placements. Courses in mechanical engineering, metal fabrication and
welding, maintenance, fitting and machining; and teaching technical and vocational education also appear to have higher
rates of employed graduates. TVET institutes, colleges, and vocational centres should maintain databases, including tracer
information on the employment outcomes of their graduates. With these, PNG will be able to respond to the labour
market demand for technical and trades skilled workforce.

Key Words: TVET, PNG, technical, trade, certificate, extractive industry, employment




Summary of recommendations

* Recommendation 1: Establish functioning student services with career guidance and placement officers in every
['VET institutions to advise students on the importance of pursuing higher qualifications that include industry
placements.

* Recommendation 2: Encourage public and private investment in employment hubs for TVET graduates across
the country to slow down the movement of graduates from the provinces to the metropolitan cities of Port
Moresby and Lae.

* Recommendation 3: Increase investment in appropriate teaching and learning infrastructure in the existing
TVET institutes and colleges to accommodate more student enrolment in courses that meet employers’ future
demand for competent job-ready graduates.

* Recommendation 4: Allocate funds in public budgets to cater for TVET students’ practical experience through
government-supported apprenticeship and internship programmes to enable many more final-year TVET students
to gain sufficient work experience.

* Recommendation 5: Provide industry placements for TVET teachers and instructors to get insight into industry
skill requirements so they can design a relevant curriculum for students.



Introduction

Background

The Department of Education (DoE) in Papua New Guinea (PNG) appreciates the need for multiple pathways in
education since formal education by nature is largely academic and is not always suitable for all (see Department of
Education, 2020). Technical Vocational Education and Training (TVET) has been identified as an alternative pathway
which should foster education accessibility and help prepare citizens to be productive agents in the economy (Department
of Education, 2005). The Government of PNG continues to lay plans and institute changes that are aimed at enhancing
the provision of TVET programmes in the country. In the current National Education Plan, for example, it is envisioned
that students should be able to complete the National Certificate (NC) 1 and 2 courses at either the vocational centres or
technical secondary schools while technical colleges should be able to offer NC3 and 4 qualifications. At the same time,
some urban vocational centres will be able to offer NC3 courses largely in the nontrade areas. Selected technical colleges
should be able to offer NC5 programs while the higher-level courses should be offered by the Polytechnic Colleges and
the PNG University of Technology (Department of Education, 2020). It should be noted that for most traditional trades,
NC3 is usually the level required to be recognised as a qualified tradesperson (Department of Education, 2020).

TVET connects education and the world of work, unlocking the potential of young people and adults for a brighter future
(UNESCO, 2022). However, as observed by the World Bank (2023), human capital remains underutilised as a source of
growth in PNG. The World Bank (2020) estimated the human capital index (HCI) for PNG at 0.43. This implies that if a
citizen in PNG enjoy complete education and full health, they will only be able to achieve 43 percent of their productivity
potential. This score is significantly below the average for Low- and Middle-Income Countries (LMICs) which is at
48 percent. One of the interventions that can quickly and effectively improve the index (and eventually productivity
growth) is TVET training. According to the country’s Medium-Term Development Plan IV 2023-2027 (MTDPIV), the
government, through the provincial and district administrations plans to build at least two TVET centres in every district
for technical skills development for all the youths (Department of National Planning and Monitoring, 2023). Thus, the
Government of PNG has realised the potential of TVET in accelerating the acquisition of requisite and relevant training
that is needed in priority sectors of the economy — for example, the extraction of Liquefied Natural Gas (LNG).

However, it had been observed that PNG has had a paradox in technical skill gap. There is a substantial number of
graduates from vocational and technical training institutions, but industry keep complaining about lack of trade and
technical skilled PNG workers (Boeha et al., 2007). Indeed, lessons from the first mega-LNG project (the US$19 billion
PNG LNG investment) suggest that the project construction phase saw unprecedented growth in formal employment
(Voigt-Graf and Odhuno, 2019). Yet, at its peak, less than 5 percent workforce of the PNG LNG project were Papua New
Guineans, meaning that the majority of the trade and technical jobs were taken by expatriates during the construction of
the project. There is a general concern that PNG must not miss out again.

Objectives and scope of the study

The purpose of this study is to track the effectiveness of the PNG technical vocational education and training institutes
in equipping graduates with skills to successfully gain employment in the country’s extractive resource sector. To do this,
we analyse data from a survey of TVET graduates who completed their training in technology/trade subjects including,
but not limited to automotive mechanics, machine maintenance and fitting, welding and metal fabrication, electrical
trade and technology, instrumentation technology, carpentry and construction, plumbing and pipefitting, and bricklaying
and masonry from any TVET college or institute in PNG. The sample was limited to 2021, 2022, and 2023 cohorts to
assess how successful they have been in integrating into the resource sector labour market after completing their training
programmes. We focused on the following objectives:

i.  Assess the status of TVET graduates after graduation in terms of Employment Outcome, Advancement in Higher
Education, or if they are Not Engaged in Education Employment or Training (NEET);

ii. Investigate the time taken by a TVET graduate to secure their first jobs;
iii. Analyse the income of TVET graduates who are employed in different sectors of employment; and

iv. Empirically analyse the determinants of employment outcome (these will include 'Field of Training', Post-TVET

Training' and others).



To do these, a desk review of the literature was carried out and is presented in the next section, to inform the conceptual
foundations for examining the employment outcomes of PNG TVET graduates. The survey instrument, data collection
approach, and methods of analysis are described in Section 3. We then present and discuss the results of the analysis in
Section 4, followed by some concluding comments and recommendations for policy in the last section.



Review of literature

Theoretical Perspectives on Employment Outcomes

Several theories explaining the employment outcomes of individuals. The first one is the trait theory, pioneered by Allport
(1961). This theory which is anchored in personality psychology argues that people are attracted to work environments
that fit their personality type (Hodkinson and Sparkes, 1997). The theory further stipulates that individuals enjoy career
satisfaction and longevity in careers when there is a good fit between an individual's traits and their job. In this case, if
individuals understand their own personality type, they can explore different career options, make informed choices and
seek jobs that align with their personality type (Online Theories.Com, 2024).

The second theory is the social learning theory which is constructed on the foundation of behaviourism (Krumboltz,
1979). This theory interacts social and cultural factors to explain the decision-making process of a job-seeking individual
(Hodkinson and Sparkes, 1997). The social and cultural factors are assimilated by the individual as they grow and help
shape their identity. Through the different stages of life, an individual develops and accumulates experiences which inform
their future decisions. Social as well as cultural experiences are therefore important factors that influence career choice and
guide an individual’s decisions in their career path.

The third theory is the trait and factor theory which is attributed to Parson (1909). The theory postulates that decision-
making in careers is a matching process where personal traits such as skills, interests, values and personality are matched
with the factors (requirements) of a certain job. The main idea here is to assess the extent to which an individual possesses
the qualities required in a job, that is, matching of self and occupation (Kidd, 1984; Hodkinson and Sparkes, 1997).

More recent theories on employment outcomes have concentrated on both the demand and supply sides of the labour
market. The theories identify the employability of graduates as a complex phenomenon that is multi-faceted in nature
(see Tomlinson, 2017; Fakunle and Higson, 2021). For example, are institutions of higher education primarily geared
towards enhancing the employability of their graduates or should they focus on generating and passing knowledge for the
greater good of the society? There are also political and economic dimensions to employability as presented by Tomlinson
and Holmes (2017). Considering the supply side of the market, Williams et al. (2016) identified three critical aspects of
employability that are essential for the economy; human capital (which includes skills of the individual - this will enhance
economic productivity), social and cultural capital (social connections that lead to economic capital), and psychological
capital (characteristics such as confidence, positive self-esteem, resilience and personality traits).

In conceptualising the Outcome Approach to the employment of graduates, Fakunle and Higson (2021) considered
four aspects of employability. These included skills and attitudes to obtain, retain and advance in a job; work-readiness
of graduates, policy makers™ interventions in response to industry requirements and external factors, which included
conditions of the labour market, among others. From the employers’ perspective, Williams et al. (2016) noted the role of
employers in the employability of graduates as mainly being competence centred.




Empirical literature

Employment Outcome

Galila-Infante et al. (2014) established that a majority (69%) of graduates from Guimaras State College in the Philippines
who had graduated one to seven years earlier, were employed mostly on a contractual basis, with a monthly salary of
between USD 86.5 and USD 173. Those who were not employed cited family responsibilities as the main reason, followed
by no job opportunities and jobs offered to them not being suitable to their field of specialisation (Galila-Infante et al.,
2014).

Universities UK (2024) established that graduate earnings increase at a faster rate after entering employment than non-
graduates who could have entered higher education. Moreover, graduates were more likely to be in employment and less
likely to be on out-of-work benefits by age 31, than non-graduates who could have entered higher education.

A study conducted in the state of Minnesota in the USA by Leibert (2014) found that 67 percent of graduates found jobs
in Minnesota 12 months after graduating. Leibert (2014) also tracked wages 12 months after graduation and established
that they varied by degree level and length of degree. Graduate degree holders had the highest median rates of USD 30 an
hour while sub-baccalaureate award holders had the lowest rates. Finally, hourly wages increased over time for every degree

level (Leibert, 2014).

The field of training has an important role in the employment outcome (Abel et al., 2014; Leibert, 2014). Bayt.com &
YouGov. (2016) established that in the Middle East and North Africa, only 48 percent of graduates chose a field of study
that best fitted their career goals. Abel et al. (2014) established that new college graduates take some time to transition into
the labour market and find jobs that utilise their education. Moreover, unemployment is highest for college graduates just
beginning their careers, but it gets better by the time the graduates reach their late twenties (Abel et al., 2014). However,
the labour market is more challenging for young people who do not have a college degree (Abel et al., 2014).

Determinants of Employment Outcome

Numerous factors can influence the employment outcome of a graduate, as already established in the theoretical literature.
Purohit et al. (2021) classified these factors into five: internal, external, interpersonal, institutional and social demographic.
Internal factors are individual subject attributes that career-ready persons possess (Sultana and Mahmud, 2020). These
factors include skill, competence, ability, educational attainment, opportunities for personal growth and development,
desire to develop own ideas and freedom of decision-making at the workplace, which are important for career choice,
specifically where one has to choose one career over another (Agarwala, 2008; Jordaan, 2009; Albugamy, 2014; Thampoe,
2016; Purohit et al., 2021). Work environment, including challenging or interesting job, workload, nature of job, contract
and bonding, family time, childcare policies, flexible work and job security also play an important role in choosing a job
(Gokuladas, 2010; Purohit et al., 2021).

The second classification is external factors which are characteristics of the work environment that are beyond the control
of the job seeker. These factors include remuneration and employee benefits, especially the starting salary (Agarwala, 2008;
Omar et al., 2015; Thampoe, 2016) and the availability of job opportunities in the market (Ozbilgin et al., 2005; Jordaan,
2009). Location of the job has also been found to be an important factor in choosing the first job (Albugamy, 2014;
Thampoe, 2016) where proximity to close friends and family are of significant importance (Wilkinson, 1996; Albugamy,
2014).

Thirdly, there are interpersonal factors which are social relations in life that influence an individual’s choices especially
when making important decisions. This includes acquaintances, friends and family (C)zbilgin et al., 2005). Sultana and
Mahmud (2020) found that family, friends and relatives were significant factors in selecting a job. The influence of teachers
and educators has also been found to be a significant contributor in job selection by graduates (see Abbasi and Sarwat,
2014; Jordaan, 2009; Aycan and Fikret-Pasa, 2003). Fabea (2014) established the role of teachers across various levels of
learning in influencing career decisions. From a socialistic view, the prediction (and nature) of a job to offer self-respect
and prestige in society has also been established to be a factor that influences job selection for graduates (Ng et al., 2008;
Abbasi and Sarwat, 2014).



The fourth category is institutional factors which mainly encompasses three aspects, that is, the reputation of the prospective
employing organisation, the course pursued in a tertiary institution and elements of pre-posting training or graduate
training (Purohit et al., 2021). In terms of the employing organisation, most job seekers wish to work with stable, well-
grounded and respected organisations with a reputable brand name (Gokuladas, 2010; Omar et al., 2015). For the courses
pursued at a tertiary level, graduating students consider the course and specialisation pursued as an important factor that
influences their job choice (Jordaan, 2009); more so if they enjoyed their course during their period of study (Wilkinson,
1996). In graduate training, it has been found out that engineering graduates consider the availability of a training facility
as an essential criterion in the selection of a job; while graduates of related fields such as information technology (IT) and
computer science (CS) considered internship as an essential factor in choosing a job (Gokuladas, 2010).

The last categorisation is the socio-demographic factors which are mainly gender and socio-economic status (Purohit et al.,
2021). Male job seckers mainly considered financial benefits (Agarwala, 2008) and the potential to become wealthy (Ng
et al., 2008) as important factors when choosing a job. On the other hand, female job seckers considered their education,
training and equity for decent growth in the organisation, (Agarwala, 2008; Ng et al., 2008; Gokuladas, 2010; Jordaan,
2009), sense of achievement (Albugamy, 2014) and the potential of the job to satisfy their personal needs (Jordaan, 2009)
as important factors. From a socioeconomic standpoint, job seekers consider their financial and economic conditions in
the job selection process (Ozbilgin et al., 2005; Agarwala, 2008; Sultana and Mahmud, 2020).




Methodology

Tracer Survey Data

The study used primary online survey data collected through Microsoft Forms to assess the employment outcomes of
PNG TVET graduates. For the data collection instrument, we used a student tracer survey questionnaire developed in
Bangla by the TVET Graduate Tracer Study Team (2021) at the Bangladesh Directorate of Technical Education. We
used Google Translate (https://translate.google.com/?sl=auto&tl=en&op=translate) to translate the questionnaire from
Bangla to English. The translated version was reviewed by a team of researchers at the PNG National Research Institute
to ensure that the questions were relevant to the PNG context and that the translation accurately conveyed the original
text's meaning.

Considering the scope and objectives of the study as well as the capacity of the graduates, the questionnaire was kept short
with limited open-ended questions, and no qualitative questions. The cover page of the survey stressed that participation
was voluntary and that the responses were anonymous and confidential. The questions cover issues including the nature
and status of employment (including engagement in self-entrepreneurial activities) and unemployment, the extent to
which employment is linked to the skills developed through their TVET course, and prospects for the graduates. A series
of characteristic variables were included to understand how each of these variables differs for different groups of people,
for example, split by age, gender, and location. The survey also allowed participants to make comments concerning their
decision to pursue TVET and improve the quality of the course they studied.

The survey was open to TVET graduates who completed their studies in 2021, 2022, and 2023 from any TVET college,
institution, or vocational training center in any location in PNG. We asked a few TVET colleges, institutes and vocational
centers: “Where do TVET graduates with trade and technical skills go after completing their training programs™ It
turned out that colleges/institutes/vocational centers do not have contacts of their graduates and could not provide any
clue how to contact their former students. So, we circulated a call for research participants on social media platforms
(Facebook, LinkedIn, X and WhatsApp) inviting technical and trade-qualified graduates to participate by filling out a short
questionnaire. The call for research participants was also sent by email to industry groups and/or business associations who
were requested to forward the same to employees (through their member companies) with technical and trade qualifications
to consider participating in the survey.

To take part, interested participants were asked to email a copy of their highest TVET certificate for sighting. The intention
was to limit the participants to technical and trade-qualified graduates who were the target population for the study and
are more likely to be recruited by the resource sector employers. Still, a limited number of business course graduates were
allowed to take part in the survey. We then sent the link to Microsoft Teams survey instruments by return email to the
TVET graduates who emailed a copy of their certificates for sighting. The respondents were also requested to notify their
work colleagues or former classmates at TVET colleges and institutions to consider taking part in the survey.

We reposted the link to the Microsoft Teams survey instrument on the social media platforms a couple of times to reach
as many TVET graduates as possible. We also offered K10.00 worth of cell phone credit to those who completed the
survey to increase participation. A small sample of 94 respondents completed the survey — the first and last responses were
received on 15 April and 26 July 2024 respectively. After eliminating 13 duplicate or triplicate entries, we end up with 81
usable responses. Therefore, the data used in this study represent a small contribution to our empirical research agenda and
the first tentative step in informing ministries and other central bodies about the labour market success of PNG’s TVET
graduates.

Methods and Model for Data Analysis

A mixture of methods was used to meet the study’s objectives. First, a desk review of the literature was carried out to inform
the conceptual foundations for examining the factors that affect the employment outcomes of TVET graduates. A review
of past tracer study reports, and PNG TVET legislation and policy documents were undertaken. Primary survey data was
then analysed using appropriate descriptive and econometric techniques. For the econometric analysis, the study employed
a regression model to empirically analyse the determinants of employment outcome where the dependent variable was the
employment status of the respondents. The variable took the value 1 if the respondent held an employment position; and
0 otherwise. We estimated the following model;



yi=ai+6Xi+yZi+€i (1)

where i denoted the individual (TVET graduate), v, is the dependent variable which captured the employment status of
the sampled individual. a; is the intercept, X ; is a vector of variables of interest while Z ; is a vector of control variables.
Finally, g; are i.i.d., mean 0 innovations. Necessary diagnostic tests were conducted to ensure the validity of the results.

Our variables of interest (X i) include:
Year of Graduation
Level of Training
TVET Course laken
Post-TVET Training

The control variables ( Zi) will include:
Age
Gender
Marital Status
Distance to Capital City

Due to the nature of the dependent variable, a binary choice model was most applicable.




Results and Discussions

Descriptive Analysis of the Data

Descriptive analysis was critically important in this study since it provided an in-depth exploration of the study variables,
analysing the different aspects and characteristics of the variables that affect the employment of TVET graduates in PNG.

Figure 1: Current Employment Status

Studying for higher qualification 1%

Preparing for higher education and looking for a

0
iob 3%

Voluntary Teaching (2023-2024) 1%
Not employed and looking for a job 63%
| am working but looking fora better job 12%
Employed 20%

0% 10% 20% 30% 40% 50% 60% 70%

Data Source: Survey Data

a) Employment outcome

An analysis was conducted to investigate the employment status of TVET graduates within our sample. Figure one presents
the current status of employment of the sampled graduates. Figure 1 indicates that 20 percent of the TVET graduates were
employed while 12 percent were employed but actively looking for a better job. It is also evident from the analysis that
63 percent of the sampled graduates were not employed and were looking for a job; 3 percent were preparing to pursue
higher education studies but were currently looking for a job while 1 percent were engaged in voluntary teaching. Those
that were studying for a higher qualification and currently not looking for a job were 1 percent. Respondents who were
preparing for higher education and at the same time looking for a job (3%) together with those who were not employed
and looking for a job (63%) constitute the share of graduates who were not engaged in education, employment or training
(NEET, 66%). This demonstrates that unemployment is a problem among TVET graduates in PNG. There is a need for
policy intervention to address unemployment and foster the creation of employment opportunities for TVET graduates. It
is also evident that only a few TVET graduates (4%) are interested in advancing to higher education (that is 1% studying
for higher qualifications and 3% preparing for higher education and looking for a job).



Figure 2: Sector of Employment
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Data Source: Survey Data
b) Sectors where TVET graduates are employed

For the TVET graduates who were employed, a further analysis was done to ascertain the sectors where they were
engaged with, as presented in Figure 2. At 17 percent, the construction sector employed the highest proportion of TVET
graduates that responded to the survey followed by the security industry and transportation which were both at 15
percent. Interestingly, industrial production and manufacturing sectors each absorbed 9 percent of the TVET graduates,
demonstrating the potential of the two sectors to employ as many technical and trade certified graduates; but on the
other hand, illustrating the infant nature of the two sectors given that a majority of TVET graduates are expected to find
employment in such sectors. The mining sector accounted for only 2 percent of the absorption of TVET graduates. Oil
and gas had 8 percent of the sampled TVET graduates employed in the sector. This implies that only 10 percent of the
TVET graduates were employed in the extractive industry. Considering that the sector is one of the highest contributors
to GDP and one of the fastest growing in PNG, its contribution to employment creation is underwhelming. There is need
for concerted effort from all key players in this sector to improve employment creation and growth prospects.

Table 1: Year of graduation and employment status

Year of graduation Frequency Employed Not employed
2021 29 14 (48.3%) 15 (51.7%)
2022 13 6 (46.2%) 7 (53.8%)
2023 39 6 (15.4%) 33 (84.6%)

Data Source: Survey Data
¢) Time taken to secure first job

The study went further to explore whether the year of graduation played a role in employment outcome as shown in Table
1.




Table 2: Time spent to find first employment after graduation

First employment after graduation Frequency (Percent)
After passing the trade test by NATTB 9 (11 %)

Within six months after graduation 28 (35%)

Within one year after graduation 4 (5%)

Within two years after graduation 5 (6%)

Has not held a job since graduation 35 (43%)

Data Source: Survey Data

The analysis in Table 1 segregates the sampled graduates according to the year of graduation. For those who graduated in
2021, a better rate of employed graduates (48.3%) was recorded compared to those who graduated in 2022 (46.2%) and
those who graduated in 2023 (15.4%). The analysis is a good indicator of the role played by time in the employment of
graduates. It should be noted that the difference in the rate of employed graduates for the years 2021 and 2022 is marginal;
suggesting that the absorption capacity of the job market for TVET graduates is highest within a period of one year after
graduation, after which the rate begins to diminish. This is also validated by the analysis that focused on how fast the
sampled TVET graduates secured their first job, as shown in Table 2.

Thirty five percent (35%) of the sampled TVET graduates indicated that they secured their first employment within six
months after graduation while 5 percent indicated that they got their first employment placement within one year after
graduation. It is therefore clear that 40 percent of the sampled TVET graduates (excluding those that were placed after
passing the trade test by NATTB) were placed within one year after graduation. Those who secured their first employment
within two years after graduation were 6 percent. This confirms that employment of TVET graduates is highest within one
year after graduation.

Table 2 also helps to demonstrate the dynamics of unemployment within the market that focuses on TVET graduates.
First, 43 percent of the total sampled TVET graduates had not held a job since they graduated. This is considered to be
an unfavourable finding since it implies that these unemployed TVET graduates had no demonstrable work experience in
their fields of training. Secondly, comparing the results in Figure 1 where 63 percent of the sampled TVET graduates were
currently not employed, with the results in Table 2 where 43 percent had not held a job, it can be deduced that 20 percent
(i.e. 63% - 43%) of the graduates have previously held a job but were currently not employed. This could be indicative of
the contractual nature of jobs in this market where short-term to mid-term contracts are prevalent with limited renewals

d) Other correlates of employment status

The study also explored other factors such as age, the level of TVET training, and the course undertaken to determine
their influence on the employment status of graduates. Figure 3 demonstrates the correlation between age and employment
outcome. Graduates who were in the 20 to 24 age bracket had the highest rate of unemployment at 89 percent followed
by those in the 25 to 29 age bracket with a rate of 71 percent. It’s interesting to note that 100 percent of graduates aged 40
years and above were employed (only 3 respondents are in this age bracket) while 40 percent of those in the 35 to 39 age
bracket were employed. This analysis demonstrates that the market treats older TVET graduates favourably compared to
younger TVET graduates (those that are 29 years and below).



Figure 3: Age and employment
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Table 3: Level of TVET training and employment outcome

100%
0%
40 and Above

Level of TVET Training Employed Not Employed
Apprenticeship 1 (100%) 0 (0%)
Conventional Certificate 1 (33%) 2 (67%)
Certificate

Certificate 1 1(12.5%) 7 (87.5%)

Certificate 2 3 (20%) 12 (80%)

Certificate 3 11 (48%) 12 (52%)
Technical Trade Certificate 0 (0%) 2 (100%)
Diploma 7 (30%) 16 (70%)
Bachelor 2 (33%) 4 (67%)

Data Source: Survey Data
*Note: There were nil graduates with Certificate 4 in our sample.
The total percentage for each row is 100%

e) Level of TVET training

The level of TVET training was also of interest to this study. In the survey, the TVET/Trade training was classified into
apprenticeship, conventional certificate, certificate (1 to 4), technical trade certificate, diploma and bachelor’s degree. The
analysis indicates that those who took apprenticeships stood a better chance of being employed. The analysis also indicates
that those with higher levels of TVET training had relatively higher rates of employed graduates [certificate 3 (48%);
diploma (30%); and bachelor (33%)] than those with lower levels of TVET training [certificate 1 (20%) and certificate 2

(20%)].




Table 4: Course undertaken and employment outcome

Trade/Technical Course Pursued Frequency Employed Not Employed
Automotive Technology and Servicing 7 0 (0%) 7 (100%)
Carpentry and Construction 6 0 (0%) 6 (100%)
Electrical Mechanic 2 2 (100%) 0 (0%)
Electrical Trade and Technology 16 5(31%) 11 (69%)
Electronics and Communication Technology 4 0 (0%) 4 (100%)
Heavy Equipment Maintenance and Fitting 11 3 (27%) 8 (73%)
Instrumentation Technology 2 0 (0%) 2 (100%)
Maintenance, Fitting and Machining 12 5 (42%) 7 (58%)
Metal Fabrication and Welding 5 3 (60%) 2 (40%)
Tourism and Hospitality Management 2 2 (100%) 0 (0%)
Management 2 0 (0%) 2 (100%)
Teaching Technical and Vocational Education 2 2 (100%) 0 (0%)
Others* 10 4 (40%) 6 (60%)

Data Source: Survey Data
Others* include information processing and technology, applied science, business accounting, marine technical propulsion, mechanical
engineering, refrigeration mechanic, science technology, plumbing and water technology.

f) TVET course taken

The course pursued at the TVET institution was also analysed to establish its role in the employment outcome of the
graduates as demonstrated in Table 4. Analysis in Table 4 shows that sampled TVET graduates who pursued electrical,
mechanic, tourism and hospitality management and teaching technical and vocational education were all absorbed in
the job market. Graduates who pursued courses such as ‘electrical trade and technology, heavy equipment maintenance
and fitting, maintenance, fitting and machining, metal fabrication and welding and others (specifically applied science,
marine technical propulsion, mechanical engineering, and plumbing and water technology) were faring better in terms of
job placements than graduates from other TVET courses. These courses are critical for the extractive industry as well as
manufacturing and production and should therefore be promoted.

g) Income of TVET graduates

To measure income, the study considered the gross employment earnings from the first job per fortnight. The income
distribution of those who were earning is presented in Figure 4. Forty-four percent (44%) of the sampled TVET graduates
who reported to have held a job earned less than K400 in their first employment while 36 percent earned between K401
and K700 in their first employment. This is an indication that the first employment opportunity for most TVET graduates
is an entry-level job which employers are not eager to commit heavy resources as they induct the graduates. However,
1.5 percent of the TVET graduates who reported having held a job earned between K2,701 and K9,601 in their first
employment while 4.5 percent earned between K1,301 and K2,700 demonstrating the potential of the TVET graduates’
employers to pay better salaries for entry-level employees.



Figure 4: Income distribution of TVET graduates
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Econometric analysis

We estimated both the logit and probit models (results in Appendix 1) and picked the model with the best fit. The results
of marginal effects for the probit model are presented in Table 7. The post-estimation tests undertaken indicate that our
model is well-specified. The overall rate of correct classification is estimated to be 72.84 percent based on the sensitivity/
specificity test results (see Appendix 2a). The Hosmer-Lemeshow goodness of fit test shows that our model fits reasonably
well at 10 percent level of significance (see Appendix 2b) while the area under the curve (83.53%) as shown by the Receiver
Operating Curve (ROC) curve shows that our model has predictive power and that the indicators are accurate (appendix

20).

Table 5: Econometric model of employment status
Number of obs = 81 Probit Marginal Effects
Dependent Variable: (dy/dx)

Employment Status

Distance to Capital City
Year of Graduation
Age
Post TVET Training
TVET Course Taken
Electrical Courses
Engineering Courses
Business Courses
Technology and Vocational Courses
Level of Training
Certificate 2
Certificate 3, Technical Trade Certificate
Diploma, Bachelor
Marital Status
Gender

0.1693*** (2.19)
0.5193*** (2.42)
0.2428 (1.32)
0.1272 (0.34)

0.0244 (0.04)
0.2194 (0.33)
0.2436 (0.28)
-0.1651 (-0.27)

-0.3535 (-0.59)
1.0512* (1.88)
0.4261 (0.75)
0.4561 (1.10)
-0.4728 (-0.61)

Source: Authors’ computations using survey data
Z statistics in brackets
)k, % signifies 10%, 5% and 1% level of significance respectively.




From the probit model estimations in Table 7, it is evident that distance to the capital city, year of graduation and level of
training (Certificate 3 and Technical Trade Certificate) are significant factors that determine the employment outcome for
TVET graduates in PNG; the other variables were found not to be significant. The distance from the respondent’s province
of current residence to the capital city where corporations in PNG are mostly managed, was integrated into the model
as a control variable. The distance from provincial capitals to Port Moresby was used as a proxy (we used Google Maps
to estimate the distance from the provincial capital of the province of current residence to Port Moresby). The estimated
coeflicient for this variable was found to be statistically significant. This finding implies that TVET graduates living far
away from Port Moresby have a better chance of holding an employment position than those living in Port Moresby. There
is a need to continue fostering investment in the different provinces of PNG since residing in the provinces yielded better
chances for employment than residing in Port Moresby.

The year of graduation variable had a positive and statistically significant coefhicient. This result demonstrates that those
who graduated in earlier years have a 52 percent higher probability of being in an employment position than those who
graduated in later years. It therefore implies that employment opportunities are scarce in PNG and TVET graduates
continuously apply for the available opportunities until they are successful, which happens after a period of time. Results
in Table 7 also show that those who pursued Certificate 3 and Technical Trade Certificate had a better chance of being
employed relative to those who did apprenticeship, conventional certificate and Certificate 1. This finding aligns to the
qualitative results presented in Table 3. It is therefore clear that the job market in PNG appreciates TVET graduates who
have higher level certificates, that is, Certificate 3 and Technical Trade Certificate relative to other levels of qualifications.



Policy Recommendations

The Government of PNG has prioritised increased domestic participation in the extractive sector through initiatives such
as the National Content Policy (2023) that requires the resource project developers and their contractors to fill jobs in
production and construction with PNG citizens. However, to meet the demands of the government a prominent skills gap
in the domestic workforce needs to be addressed, especially as the extractive sector continues to expand. TVET institutions
are currently failing to equip graduates with the necessary skills for the sector and as a result significant policy reforms are
required to enhance the employment outcomes of local graduates. Below are five key areas that the Government of PNG
should address to improve the effectiveness of TVET institutions.

*  Recommendation 1: Establish functioning student services at every TVET centre, college and institute to offer
advice to students on how to pursue higher qualifications and industry placements. The analysis provides evidence
that those who had higher levels of TVET training (especially Certificate 3 and Technical Trade Certificate) had
relatively higher chances of employment. Higher qualifications, which often include industry placements, are
associated with increased competency levels, aligning with employers’ competency-based recruitment process.
Every TVET centre, college and institute should have functioning student service with career guidance and
placement officers who encourage appropriate further study and organise talks where invited speakers and
employers can share their career experiences and insights with students. This will enable more informed job
seekers and draw from behaviourism and personality trait theories, where students learn from and are motivated
by those who have enjoyed career satisfaction after completing advanced courses.

*  Recommendation 2: Encourage public and private investment in regional TVET employment hubs outside
of Port Moresby and Lae. Our analysis shows that the location of a job is an important consideration for
students. With limited opportunities outside of the commercial hubs of Port Moresby and Lae, establishing
TVET employment hubs in provinces across the country will act as a catalyst for job creation in productive
industries such as extractives, agriculture, fisheries and forestry. This, accompanied by economy-wide investment
in physical infrastructure, will facilitate more economic activity taking place in provinces and slow down the
internal migration of graduates from provinces to the commercial hubs where jobs are currently concentrated.

*  Recommendation 3: Increase investment in the teaching and learning infrastructure of existing technical
institutions to accommodate greater student enrolment. MTDP IV (2023-2027) includes the plan to build
technical high schools and vocational training centres in every district across the country. This increased number
of TVET centres will require to be accompanied by an increase in the number of TVET instructors. As a result,
investing in the infrastructure of existing colleges and institutes to accommodate higher student enrolment should
be a priority to meet employers’ future demand for competent job-ready graduates. This is particularly the case
for the courses identified as enablers of the extractive industry and therefore, should be given additional emphasis
to attract additional demand from prospective students through public marketing campaigns and the provision
of scholarships and/or subsidies.

*  Recommendation 4: Allocate funds in public budgets to cater for TVET students’ practical experience through
government-supported apprenticeship and internship programmes. PNG continues to face a significant skills gap
in the extractive sector and allied construction industry, partly due to many final-year TVET students lacking the
required work experience. To enhance the employability of TVET graduates and address the skill shortages, the
government should allocate funds to cater for practical experience through government-supported apprenticeship
and internship programmes. This will require strong collaboration between TVET colleges, industry and
government departments. Lessons can be learnt from the education and health sectors where the Departments of
Education and Health already pay stipend to intern teachers, doctors and pharmacists regardless of whether the
interns will later find jobs in industry or government.

*  Recommendation 5: Provide industry placements for TVET teachers and instructors so they get an insight into
current industry skill requirements and can then design a relevant curriculum for students. Previous reviews of
TVET effectiveness have indicated that employers are concerned about the lack of a common TVET course
curriculum that complies with national standards and curricula which are not aligned with the changing demands
of the industries (c.f. Commonwealth Secretariat, 2013; Human Development Monitoring and Evaluation



Services, 2024). To avoid the pitfalls of the past, the government should endeavour to fully implement the current
reforms under the “Improved TVET for Employment” project described in the Human Development Monitoring
and Evaluation Services (2024) report. This project provides the opportunity to develop standard curriculums that
equip learners with the necessary skills required by industry. A related initiative of the project that should also be
given more prominence is to engage TVET teachers and instructors in short return-to-industry programs to equip
themselves with the necessary skills that are required in the market. Such practical industry exposure should enable
the teachers and instructors to train their students in the requisite courses and programmes that enable graduates to
be more competitive and responsive to employment and industry demands.

Conclusion

PNG is in huge need of highly skilled human resources to address the present and future demands of the industries that are
driving the country’s economic transformation. However, the country does not wish to continue relying on the international
labour market for skilled workers. Instead, PNG has mega plans to train new skilled workforce through TVET system. The
purpose of this study was to track the effectiveness of the PNG TVET colleges and institutes in equipping graduates with skills
to successfully gain employment in the country’s extractive resource sector.

If the TVET graduates meet the expectations of the industries, then the employability rate for their recent graduates should be
high. As is evident from this study, however, a majority of the TVET graduates in PNG are unemployed and are looking for
jobs. Most of the new TVET graduates take some time to secure jobs, especially jobs that utilise their technical education. It
is probable that PNG TVET graduates generally have not reached the training levels required by industry.

This study was delimited in two main ways. First, the TVET institutes and colleges do not keep databases of their graduates,
so we were unable to reach out to the target population and determine the response rate. Secondly, the participation in the
tracer survey was voluntary and therefore could not be representative. A higher number of representative responses could have
given a better picture of TVET graduates’ employment status. TVET institutes, colleges, and vocational centres should be
encouraged to maintain databases of and to also endeavour to know the employment outcome of their graduates. With these,
PNG should be able to respond properly to the labour market demand for technical and trades skilled workforce.
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Appendix 1: Probit and Logit Models of Employment Status

Appendix

Probit Model Logit Model
Number of obs 81 Number of obs = 81
Wald chi2 (13) 38.04 Wald chi2 (13) = 32.06
Prob > chi2 0.0003 Prob > chi2 = 0.0023
Log pseudolikelihood -36.99 Log pseudolikelihood = -37.42
Pseudo R2 0.2723 Pseudo R2 = 0.2640
Dependent Variable Employment Status Coefficient Coefficient

Distance to Capital City

Year of Graduation
Age
Post TVET Training

TVET Course Taken
Electrical Courses

Engineering Courses
Business Courses
Technology and Vocational Courses

Level of Training
Certificate 2
Certificate 3, Technical Trade Certificate

Diploma, Bachelor

Marital Status
Gender

Constant

0.1693** (2.19)
0.5193** (2.42)
0.2428 (1.32)

0.1272 (0.34)

0.0244 (0.04)
0.2194 (0.33)
0.2436 (0.28)

-0.1651 (-0.27)

-0.3535 (-0.59)
1.0511* (1.88)
0.4261 (0.75)
0.4561 (1.10)
-0.4728 (-0.61)

-3.6939*** (-2.59)

-0.

0.2747** (2.01)
0.8384** (2.22)
0.3813 (1.21)
0.2209 (0.33)

0.0666 (0.06)
0.3647 (0.30)
0.4177 (0.28)

-0.2550 (-0.23)

-0.5578 (-0.52)
1.7263*-(1.68)
0.7283 (0.69)
0.7815 (1.05)
-0.7494 (-0.55)
1051%** (-2.44)

7 statistics in brackets



Appendix 2a: Sensitivity/Specificity Test
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Classification table with sensitivity/specificity results

TRUE
Classified D ~-D Total
+ 13 9 22
- 13 46 59
Total 26 55 81
Classified + if predicted Pr(D) >= .5
True D defined as Employment Status = 0
Sensitivity Pr(+ D) 50.00%
Specificity Pr(--D) 83.64%
Positive predictive value Pr(D +) 59.09%
Negative predictive value Pr(-D -) 77.97%
False + rate for true ~-D Pr( +~-D) 16.36%
False - rate for true D Pr(- D) 50.00%
False + rate for classified + Pr(-D +) 40.91%
False - rate for classified - Pr(D -) 22.03%
Correctly classified 72.84%

The overall rate of correct classification is estimated to be 72.84, with 83.64% of the normal weight group
correctly classified (specificity) and 50% of the low weight group correctly classified (sensitivity).



Appendix 2b: Goodness of Fit Test

Hosmer-Lemeshow test

Probit model for Employment Status, goodness-of-fit test (Table collapsed on quantiles of estimated probabili-
ties)

Number of observations = 81
Number of groups = 10
Hosmer-Lemeshow chi2 (8) = 16.69
Prob > chi2 = 0.0335

We cannot reject our model at 10% level of significance



Appendix 2c: Area Under ROC Curve

o
Q _
To}
~
o
=
Z o
B ]
8 3
[
w
To}
[
o
o
o
o T T T T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity

Area under ROC curve = 0.8353

The area under the curve indicates that this model has some predictive power. The diagonal line represents chance. A
curve that is well above the diagonal line means that an indicator is accurate.
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