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Abstract
In theory, international trade is largely expected to contribute to better employment outcomes. Empirical research
has, however, shown that the employment effect of international trade differs significantly across countries.
For Papua New Guinea (PNG), a country that has relied on international trade for much of its exemplary
growth performance in recent years, the relation between trade and the labour market has not received close
empirical scrutiny. The country’s trade position has generally been favourable while employment and labour
force participation rates have been on the decline. To this end, the study chose to examine the effect of import
and export trade on employment in PNG, and to suggest policy options that can be used to boost employment
from international trade in the country. To address these objectives, annual data is used to graphically show that
both unemployment and labour market participation rates track the declining trade as a share of the country’s
Gross Domestic Product (GDP) trend. But the declining trade as a share of GDP, notwithstanding the country’s
strong export performance, is uncorrelated with the increasing wage and salaried workers as a proportion of
total employment. Disaggregating trade data shows that unemployment rate and both the increasing values of
imports and exports have been moving in opposite directions. Quarterly data is used in a multiple regression
(ARDL-ECM) framework to attempt to isolate the potential causal mechanisms that might be driving the
correlations. After controlling for other variables in the model, both imports and exports have positive effects on
employment; but increasing export values may not generate additional employment in the long run. While this
study provides evidence that international trade may potentially be causally related to labour market outcomes in
PNG, export trade, currently dominated by the extractive industries sector, is unlikely to be the way of realising
the country’s employment potential as fully as possible. PNG’s international trade policy should therefore target
exports in labour intensive sectors such agriculture, forestry, fisheries and manufacturing.
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Introduction
International trade has always been viewed as an avenue to boost economic growth and employment. Mohler
et al. (2018) noted the employment-increasing effect of international trade and pointed to the number of jobs
created by rising exports. However, increased imports in a country could have negative effects on employment
(see for instance Mandel and Carew, 2012). Jansen and Lee (2007) highlighted the assumption of traditional
trade models that exporting and import-competing sectors employ different types of workers or employ them
in different proportions. A move towards opening up trade would, therefore, in the long run affect the relative
demand for different types of workers; and this change in relative demand would result in relative income
changes and not necessarily lead to changes in employment levels. However, Mohler et al. (2018) found strong
evidence for a positive relationship between import competition and low-skilled individuals’ likelihood of
becoming unemployed.
Some studies have focused on trade imperfections. For example, Felbermayr et al. (2011) observed that in the
short run, trade liberalisation increases job turnover as workers are reallocated from shrinking to expanding
sectors. On the other hand, the long-run effect of trade liberalisation on the equilibrium rate of unemployment
is less clear. Jansen and Lee (2007) observed that technological capacities and/or relative endowments with
production factors like capital, land, skilled and unskilled labour would determine the competitiveness of
different sectors at the global level. As a consequence, each country would have a set of identifiable exporting
sectors and import-competing sectors. Exporting sectors would expand production and their demand for labour,
while import competing sectors would reduce production and possibly lay off workers. This will specifically be
so if the imports are not the primary factors of production (see Autor et al., 2013).
As pointed above, although literature on the relationship between trade and employment is diverse in its
suggestions, the findings tend to lean towards expansion in employment in countries with expanding exports
and the reverse for importing countries. For a developing country like Papua New Guinea (PNG) that would
wish to leverage on trade for expansion of employment, a better understanding of this subject matter and a
scrutiny of policies is necessary. Indeed, research and policy literature suggest that trade has been beneficial for
the growth and employment conditions in many countries around the world (see for instance Newfarmer and
Sztajerowska, 2012 and Thompson et al., 2012). However, for the case of PNG, even though the trade position
has generally been favourable, with exports rising from PGK13,357 million in 2013 to PGK32,986 million
in 2018 and imports falling from PGK13,907.3 million in 2013 to PGK9,353.5 million in 2018, estimated
unemployment increased from 2.71 percent in 2013 to 6.64 percent in 2019. Moreover, as can be seen in figure
2, labour force participation in PNG has been on a consistent decline, from an average of 72 percent in 2000 to
an average of 46.8 percent in 2018. The more disconcerting fact for policymakers, however, is that approximately
85-90 percent of the country’s working population is engaged in the informal sector (Deloitte and UNDP,
2017). This poses a challenge for PNG since there is tremendous economic loss compared to a situation where
even a modest share of those in the informal sector was transferred to the formal sector (Deloitte and UNDP,
2017). This loss is in terms of productivity and tax revenue. Furthermore, the goal for any government is to
achieve full employment. In this context, the ultimate goal for PNG is to eliminate unemployment for all, in
the medium to long-term.
Even with these glaring facts, relatively little research has been done on trade as a factor that can potentially
influence employment and unemployment in PNG. Related readings accessible to the authors of this study
are those by Deloitte and UNDP, (2017) and Voigt-Graf and Odhuno (2019). However, these studies did not
endeavour to establish the link between international trade and unemployment in PNG. Towards this end, the
study is structured around two main objectives:
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i.

To examine the effect of import and export trade on employment in PNG; and,

ii. To suggest policy options that can be used to boost employment from international trade in the country
PNG’s trade policy appreciates the role of international trade in influencing employment and unemployment in
the country. It envisages that diversifying merchandise exports and increasing services exports should result in
increased employment in various sectors (DCTI, 2017:12). However, this relationship has not been empirically
tested. This study will go a long way in providing empirical evidence that will inform the implementation of
the country’s trade policy. This study chooses to adopt the international definition of unemployment where an
unemployed person is considered to be a person of working age (15 years or over) who, while being available to
take up employment within two weeks, has not worked for at least one hour during the reference week and has
actively been looking for a job in the previous month.
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Literature review
Theoretical perspectives on the link between employment and trade
The relationship between trade and employment can be complex (UNCTAD Secretariat, 2013). Trade can boost
growth, which can in turn lead to increased employment as more goods and services are produced. However, this
depends on several factors such as; the level of a country’s economic growth, the endowment of a country with
labour and natural resources and the development cycle of tradable products in a country (see Audretsch et al.,
2017). The three theories that capture these aspects are; the Ricardian theory, the Heckscher-Ohlin theory and
the Product Life-cycle.
The Ricardian theory of international trade (see Maneschi, 1992 and Watson 2017) believes that in markets
with free commerce, each country allocates labour and capital to produce goods and services that will be most
beneficial to the country. This is the theory of ‘comparative advantage’ where a country produces more of a
product in which it faces the least cost if it has free access to markets. In this regard, trade liberalisation will
result in a reduction in unemployment (Dutt et al., 2009). The Ricardian two-sector model considers a country
with two sectors; the export sector and the import-competing sector. Due to comparative advantage, trade will
result in an increase in the value of the marginal product of labour in the export sector since there will be an
increase in the domestic relative price of the good produced in that sector. Since the marginal product of labour
in the import-competing sector will decrease, the sector will not survive trade liberalisation. The net effect is that
the economy wide value of marginal product of labour will go up. This will result in an increase in demand for
labour in the domestic economy thus reducing unemployment (see Dutt et al., 2009).
On the other hand, Heckscher-Ohlin theory (see Benedict, 2011) is anchored on the premise that a country’s
exports are produced using its abundant and cheap resources and imports products that are produced
using the country’s scarce factors of production. In this case, a country’s trade pattern is based on its factor
endowments (Dutt et al., 2009). The Heckscher-Ohlin model therefore, predicts that trade liberalisation will
reduce unemployment only if the country in question is labour-endowed. In this case, a country increases the
production and export of products that require abundant labour. On the flip slide, trade liberalisation can result
in increased unemployment if an economy is labour-scarce (see Dutt et al., 2009).
The Product Life Cycle theory, as pioneered by Vernon (1966), explains the pattern of trade for countries based
on different stages of development of a tradable product (see Hirsch, 1967; Lai 1995 and Audretsch et al., 2017).
As presented by Vernon (1966), at the beginning, through innovation, a product is introduced in the market
(introduction stage). At this stage, production happens in the local economy, thus, domestic labour is used. In
the second stage (the growth stage), the product becomes well known in the mass market and other companies
emerge with their own version of the product. In this stage, employment in the domestic market increases with
the growth of the product. The maturity stage is the third stage where a majority of consumers in the domestic
market already own the product. Sales in the domestic economy begin to grow at a slower rate. However, there
is a growing foreign demand for the product which is initially met by exports from the local market. But, as
foreign demand rises and domestic demand diminishes, firms start producing the product in the foreign market
thus production falls in the domestic market. This negatively affects employment in the domestic market. In the
fourth and final stage (decline stage), the product is well known in the global market and there are many versions
of the product in the market. Global demand also begins to decline. Competition is stiff and labour costs play an
important role. If labour is cheaper in developing countries than in developed economies, there is a likelihood of
increased employment in developing economies where new plants are set up to produce the goods for the global
market (see Vernon, 1966).
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Empirical evidence on the impact of international trade on employment
Trade and employment
Thompson et al. (2012) established that the Australian economy benefited from improvements in the terms of
trade. When export demand increased and responses were constrained, incomes increased through the increase
in export prices. As incomes increased, labour and capital moved to the industries and regions where their use
was most highly valued. However, maximising the benefits and minimising the adjustments costs associated with
changes required a flexible economy that enabled resources to move relatively freely across sectors and regions.
This finding is similar to that of Newfarmer and Sztajerowska (2012) who established that all dimensions
of trade played an important role in creating better jobs, increasing wages in both rich and poor countries,
while also improving working conditions. However, the study argued that the benefits of trade did not accrue
automatically, and policies that complement trade opening were useful in achieving full positive effects on
growth and employment.
For a country to realise maximum gains from trade, labour reallocation must happen (Brooks and Go, 2012).
Increased exports will have to attract labour from the substituted imports. It is important to note that trade
displaced workers can face considerable costs during the adjustment process. According to Brooks and Go
(2012), this kind of labour reallocation can be supported on the basis of efficiency as human resources are shifted
from lower productivity to higher productivity activities. Market-opening measures must therefore be wellintegrated and adjustment policies put in place to limit the negative effects of labour reallocation. The downside
is that exporters may not create enough new jobs to replace those lost in import-competing firms. However, the
paper concludes that generally, the net effect is that Asia’s economies have benefitted from trade liberalisation.
See also Galrao and Jorge (2002), Wang (2016) and Asaleye et al. (2017) that present a similar argument and
reach the same conclusion.
Lefebvre and Lefebvre (2000) found that an expansion in exports was associated with increased SMEs’ workforce
in Canada. Another study by Kien (2015) found that manufacturing exports in Vietnam created about seven
million new jobs between 2000 and 2007 through direct effects on the manufacturing sector, as well as through
spill-over effects across sectors in the overall economy. In particular, Kien (2015) established that export-oriented
manufacturing contributed over half of the total increase in manufacturing employment during the period. In
terms of establishing the potential of trade in employment creation, a study by the International Trade Centre
(2018) estimated that Jordan could create 85,487 jobs by exporting larger quantities of goods to the Middle East
and North Africa (MENA) region. Clothing had the most potential to create employment and would also create
more jobs for women than any other sector. The study also established that additional exports would create
indirect and induced jobs in the non-traded production sectors such as construction, public administration,
defence and education which would collectively account for 42 percent of the new jobs.
In contrast, some studies have found no positive role for exports in employment creation. Slaper (2015) observed
that increasing exports did not necessarily translate to new jobs in the USA while Kilkenny and Partridge
(2009) concluded that increased export employment ended up crowding out local employment (see also Rama,
1994, Leichenko, 2000 and Ancharaz, 2011). Considering the effects of imports on employment, Biscourp and
Kramarz (2007) found a strong correlation between increasing imports, in particular imports of finished goods,
and job destruction in France, most notably destruction of production. The relationship between job destruction
and imports was stronger for larger firms. From a developing country perspective, Tehranchian and Behravesh
(2012) found that imports of consumer, intermediate and capital goods had positive effects on employment
in Iran. The employment effect was, however, short run for consumer goods. The hypothesis of employment
reduction caused by increased imports was therefore put into question (see also Hoekman and Winters, 2005,
Lawrence and Slaughter, 1993, Sachs and Shatz, 1994, Desjonqueres et al., 1999).
Trade policy and employment
Gaston (1998) investigated how reductions in protection to manufacturing in Australia affected employment in
the sector. Using data for twelve manufacturing industries for the period 1973-74 to 1991-92, Gaston (1998)
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estimated that a 10 percent reduction in the effective rate of protection was associated with a 1 percent reduction
in manufacturing employment. Productivity Commission (2003) used Gaston’s parameters to estimate the
effects of trade policy on manufacturing employment over a longer timeframe. The overall effect of trade policy
on employment was computed as the sum of effects from export and import growth and from reductions in
the effective rate of assistance. These changes were estimated to reduce manufacturing employment by around
20 percent from 1969-70 to 2001-02. The bulk of this was attributable to a growth in imports mainly due to
decreases in import prices, rather than through reduced assistance to businesses.
Felbermayr et al. (2009) sought to answer whether trade openness affected the long-run rate of unemployment
and concluded that openness to trade was associated with a lower rate of structural unemployment. The study
found that a 10 percent increase in trade openness was associated with a one percentage point reduction in the
unemployment rate, possibly indicating that trade openness lowers unemployment via productivity improvement.
As Thompson et al. (2012) pointed out, if greater exposure to trade induces low-productivity import-competing
firms to shut down and high-productivity firms to expand, economy-wide productivity will increase, raising the
incentive for firms to increase hiring.
Using data from 92 countries drawn from different regions of the world, Dutt et al. (2009), analysed the effect of
international trade on unemployment. The findings of this study supported the Ricardian prediction that trade
openness and unemployment are inversely related. However, the Heckscher-Ohlin theory that postulates that
the relationship between trade openness and unemployment changes from negative to positive due to a move
from labour-abundant to capital-abundant countries was not supported. Muntean et al. (2014) also found some
empirical evidence supporting the Ricardian theory.
Winters (2014) found that protecting import-competing sectors can increase the number of jobs the sectors offer
or at least reduce the rate of decline. However, such protection, through its effects on the rest of the economy,
was likely to reduce the jobs available in export-oriented sectors. However, Ha and Tran (2017) noted that an
increase in import competition leads to substitution of domestic production which leads to a fall in employment
in the import sector (see also Revenga, 1992, Mesghena, 2006 and Stefan et al., 2013).
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The situation of employment and trade in Papua
New Guinea
Trends in employment
To the best of our knowledge, there is no previously published paper that has focused on labour force in PNG
that applied a comprehensive survey. So, the best information on the country’s labour market is usually derived
from population censuses and household sample surveys. Even then, the household survey and census, which
were last conducted in 2010 and 2011 respectively, are not focused on the labour market and include only limited
data on employment. To place the country’s current or more recent labour market situation in context, we use
the recent International Labour Organisation’s (ILO) estimates of labour market statistics reported in World
Bank’s World Development Indicators (WDI) online database (https://databank.worldbank.org/source/worlddevelopment-indicators). The most recent ILO estimates of labour market statistics for PNG are for 2018 and
are based on 2011 Census. According to these estimates, the PNG economy is dominated by agriculture, forestry
and fishing accounting for 17.6 percent of the GDP, which engage a big percentage of the labour force (67.4
percent of the total employment). PNG had a total unemployment rate, which is the level of unemployment as
a percentage of labour force, of 2.37 percent in 2018; while employment in industry (% of total employment)
was estimated at 6.64 percent in 2019.
Figure 1: Employment rate for PNG (2000-18), %

Data Source: Asian Development Bank’s (ADB) Key Indicators for Asia and the Pacific

As Figure 1 suggests, the employment rate in PNG increased gradually from 97.1 percent in 2000 to 98.2
percent in 2008 before taking a marginal downward trend to 97.3 percent in 2013 and 97.6 percent in 2018.
The exploration of fuel and mineral reserves may have been in part responsible for the initial upward trend in
employment rate, but that trend appears to have been disturbed by the global financial crisis in 2008-09. The
initiation of the PNG LNG project in 2010 may have helped forestalled the downward trend in employment
rate that picked up albeit moderately in 2014.
It is important to note that even though the unemployment rate seems to be generally low, most of the
employment that exist in PNG take place in the informal economy; and a good number of those who have wage
employment in the formal sector are also heavily involved in the informal economy after hours (DNPM, 2018,
DfCDR, 2019). Thus, the country’s employment and unemployment rates may be difficult to calculate since
the economy is predominantly characterised by informal and subsistence work where surplus labour is absorbed
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relatively easily. Even then, labour force participation has been on the decline for the study’s period as shown in
Figure 2. As the figure demonstrates, the proportion of women population aged 15 years and above (age 15 or
older is generally considered the working age segment of the population. See e.g. UNDP Papua New Guinea,
2014:30) that was economically active in 2000 was 70.5 percent compared to 46 percent in 2018. In 2000, the
male labour force participation rate was 73.4 percent which reduced to 47.6 percent in 2018. With increased
literacy levels in PNG, a high school (Grade 12) certificate becomes an inherent minimum requirement for the
population to participate in the labour market. At age 15, an increasingly large number of young people will not
have attained a secondary school certificate. With an increase in population and the educational requirement for
joining the labour market, labour force participation rates have to decline.
Figure 2: Labour force participation rate by gender for PNG (2000-18), %

Data Source: Asian Development Bank’s (ADB) Key Indicators for Asia and the Pacific

Trends in the PNG international trade
To achieve full employment, it has been suggested that integrating PNG in the world economy and trade would
be important (Anderson & Bosworth, 2000). PNG has a huge potential for trading opportunities, especially
with Asian, Pacific and Australasian countries which are in closer geographical location. Data from the Bank
of Papua New Guinea (BPNG) online data bank suggested that Australia has been the single most important
exporter to PNG throughout the years, although USA and Singapore have also maintained their second and
third positions to complete the top three source countries for PNG’s imports. China was PNG’s sixth major
import supplier during 2003-07 but climbed up the ladder to take position five and four during 2008-13 and
2014-18, respectively. PNG’s top three export markets in the last five years to 2018, Australia, Japan and China,
accounted for about two-thirds of the country’s merchandise exports. Australia is predominant with its share of
24.5 percent, although her share was significantly higher previously, representing almost 44.7 percent in 200813 and 42.3 percent in 2003-07. China has progressively climbed the ladder, from positions six and five in 200307 and 2008-13 respectively to position three in 2014-18. Although the dependency of the PNG economy on
a limited range of export products means that the country’s foreign economic policy has always been directed at
establishing access to global markets (DCTI, 2018). It is believed that trade (and investment) opportunities with
these countries can impact the country’s economy and create jobs.
PNG trade represents 60 percent of the country’s Gross Domestic Product (GDP) (UNCTAD, 2018), suggesting
that if indeed trade has a positive effect on GDP growth, then more trade can lead to many jobs created as more
goods and services are produced. Most evidence, however, suggest that merchandise trade does not impact on
aggregate level of employment but does impact employment at the sectoral level (UNCTAD Secretariat, 2013).
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So, the range of the country’s import/export products is important. Mineral (oil and gas) products and precious
and semi-precious stones are the main export commodities for PNG, accounting for 60 percent of the country’s
total export value. It should however be noted that employment creation in the mineral sector is limited by the
capital-intensive nature of the industry. Therefore, although the sector contributes a large portion of the exports
in PNG, employment creation is limited; high employment only occurs during construction phase.
Although the oil, gas and mining sector has been driving the country’s economy for a long while, the volatility
associated with international market prices has made these commodities not too attractive for PNG. Indeed, the
performance of exports has not been impressive especially in recent years moving from 72.1 percent of GDP
in 2004 to 45.2 percent of GDP in 2017. Since 2000, exports in PNG have been on a positive trajectory while
imports followed a similar pattern up to 2013, then started to decline, as can be seen in Figure 3.
Exports increased from PGK5.8 billion in 2000 to PGK15.7 billion in 2008 before taking a slight dip in 2009
to PGK12.1 billion. Exports increased to PGK16.4 billion in 2011 but diminished to PGK13.2 billion in 2012.
Since then, there has been a consistent rise in exports to PGK32.9 billion in 2018. On the other hand, imports
increased consistently from PGK2.8 billion in 2000, attaining a pick of PGK13.9 billion in 2013 before starting
to decline. In 2018, the value of imports was PGK9.4 billion. From the trend analysis, it is clear that since 2000
to 2018, PNG has recorded trade surpluses, with the only exception being a (rare) trade deficit of PGK550.4
million in 2013.
Figure 3: Trends in imports and exports for PNG, (2000-18)

Data Source: Asian Development Bank’s (ADB) Key Indicators for Asia and the Pacfic

Table 1: Foreign trade indicators for PNG (USD Million in current prices)

Foreign Trade Indicators

2014

2015

2016

2017

2018

Imports of Goods
Exports of Goods
Imports of Services
Exports of Services
Trade Balance

4,000
5,670
2,249
177
4,750

3,400
5,520
1,037
79
6,004

1,800
7,030
781
106
6,125

3,059
9,952
1,510
254
6,980

2,600
10,041
1,696
380
n/a

Source: https://www.nordeatrade.com/en/explore-new-market/papua-new-guinea/trade-profile?vider_sticky=oui
Note: PGK 1 = USD 0.285 average
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According to WTO data (see Table 1), in 2018, PNG exported goods with a total value of USD 10 billion, while
merchandise imports decreased to USD 2.6 billion, achieving a trade surplus of USD 7.4 billion. Exports of
services amounted to USD 380 million, and imports amounted to USD 1.6 billion. If exports can be boosted
and the trade balance position corrected, then trade in PNG could potentially raise economic performance
and bolster employment. What is now envisaged, therefore, is that a consideration of value-added products
for export markets will be more beneficial in propelling the country’s job creation. The country’s MediumTerm Development Plan (MTDP) III (DNPM, 2018), for example, envisages that the proposed Pacific Marine
Industrial Zone (PMIZ) in Madang will significantly increase the volume of processed marine products for
domestic and export markets with creation of more employment opportunities.
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Methods
Data collection
Time series data was used in this study. For the descriptive analysis, annual time series data for the period 200018 is used. This period restriction was dictated by the availability of data. As noted before, no comprehensive
Labour Force Survey has been conducted in PNG in the recent past – a comprehensive labour market assessment
was last published in 1982. So, the principal data source for our descriptive analysis is the Asian Development
Bank’s (ADB) Key Indicators for Asia and the Pacific (see www.adb.org/statistics). This online database contains
comprehensive economic and social development statistics, including labour market indicators like employment,
unemployment and labour force participation (disaggregated data by gender and age group) of individuals
participating in the PNG labour market. The ADB’s database also contains trade statistics, including the values
of imports, exports and trade balance. Data from the World Bank - World Development Indicators (http://
datatopics.worldbank.org/world-development-indicators/) is also used to complement the ADB data in the
descriptive analysis. The World Development Indicators (WDI) is a large database that helps its users to find
data related to all aspects of development. WDI is currently organised in six themes which include poverty and
inequality, environment, economy, states and markets, societal progress (that covers education, health, jobs and
unemployment) and global links (that covers such issues as trade and remittances).
Because the annual data from the ADB database is insufficient for meaningful quantitative time series analysis,
quarterly time series data for the period 2005Q1 to 2019Q4 sourced from the Bank of Papua New Guinea’s
(BPNG) Quarterly Economic Bulletins (see www.bankpng.gov.pg/) was used for the ARDL model. Although
quarterly data for economic statistics such as Consumer Price Index (CPI), minimum wage and employment are
available for a longer span, the import and export data are only available from 2005Q1, hence the starting period
is dictated by the availability of quarterly trade data for all the variables. The employment indices, disaggregated
by industry and by region, are compiled from figures obtained from a quarterly survey of about 500 firms in the
formal private sector. BPNG publishes the response rates, which is the percentage of companies in the sample
that responded in both the current quarter and the previous quarter for the survey. On average, the response rate
is 75 – 80 percent. The main problem with this dataset is that the raw data used to compile the indices are not
publicly available; hence, the indices show trends but do not reveal the actual number of people employed in
each industry sector or region. Time series data characteristics were taken care off by the use of appropriate tests.

Data analysis
The study used both the descriptive and analytical research designs. The graphical approach was employed in
descriptive analysis and regression analysis was used in the analytical approach. For robustness check of our
results, several autoregressive distributed lag (ARDL) models were employed and an ECM model was run to
complement the findings. It should be noted that the two approaches were found to be most suitable in this
study since employment responds to both present and past trade patterns. However, before the models were run,
stationarity status of the data had to be tested. Cointegration test was also undertaken to ensure that there existed
a long-run relationship between our variables.
Theoretically, the study’s model is anchored on the Ricardian theory where it is assumed that there are no trade
controls and therefore, the country takes advantage of its competitive advantage in trade.
From the literature, apart from trade, employment responds to other variables such as past levels of employment,
macroeconomic stability and wages. Based on this proposition, the ARDL model was specified as follows:

Where: yt = Employment, x1= Exports, x2 = Imports, x3 = Macroeconomic stability (CPI index), x4= Minimum
wage, ε = error term and i=1,2,…, I is the number of lags selected using Alkaike and Schwarz Information
Criteria. α, β, δ, γ, λ, and κ are parameters.
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Results
Relation between trade and unemployment
Figure 4 demonstrates that from 2000 to 2004, trade increased whereas unemployment decreased. Thereafter,
the trend of trade was unstable. There are periods of rise and that of fall whereas unemployment continued to
fall until 2008. On average, from 2004, trade value as a percentage of GDP depicts a declining trend while
that of unemployment also had a similar trend except for year 2011. From year 2011, on average, trade and
unemployment seem to move in the same direction implying that in the recent past, a decline in trade is also
accompanied by a decline in unemployment. This trend is also similar to that of the relationship between trade
and labour force participation as depicted in Figure 5.
Figure 4: Relation between trade and unemployment for PNG, (2000-18)

Data Source: Asian Development Bank’s (ADB) Key Indicators for Asia and the Pacific

Figure 5: Relation between trade and labour force participation for PNG, (2000-18)

Data Source: Asian Development Bank’s (ADB) Key Indicators for Asia and the Pacific
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Figure 6: Relation between trade and wage/salaried workers in PNG, (2000 – 18)

Data Source: World Bank Development Indicators and ADB Key Indicators for Asia and the Pacific

Labour force participation declined throughout the study period, but trade increased for the first five years
(2000 to 2004). After 2004, trade and labour force participation rate exhibit the same trend. One can therefore,
conclude that a decline in trade has similar trend movements with unemployment and labour force participation.
To further understand the potential role of trade in employment, the study analysed the trends of trade and the
number of wage/salaried workers as shown in Figure 6. Figure 6 shows that as the proportion of trade to GDP
declines from a high of 103.5 percent in 2004, to a low of 51 percent in 2016, the proportion of wage/salaried
workers to total employment rises marginally form 17.9 percent to 20.17 percent in the same period. This
inverse relationship shows that trade does not necessarily have a relationship with the number of wage/salaried
employees. This analysis therefore demonstrates that trade has a relationship with the overall employment levels
in the economy and not necessarily the class of employment.
Figure 7: Relation between imports and unemployment for PNG, (2005 – 18)

Data Source: Asian Development Bank’s (ADB) Key Indicators for Asia and the Pacific
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It is however important to note that trade is a summative value of imports and exports. Thus, it is important
to understand the relationship between the two and unemployment independently; for us to understand this
intriguing relationship between trade and unemployment. Figure 7 shows the relationship between imports and
unemployment. It demonstrates that for the period 2007 to 2015, imports and unemployment generally moved
in the same direction, just as in the case for trade and unemployment. In the case of exports (as shown in Figure 8),
there is an inverse trend movement between exports and unemployment. From Figure 8, it is clear that as exports
rise, unemployment tends to fall; and vice versa, for the study period. Trade that is associated with increased
exports as opposed to increased imports would therefore be favourable towards reducing unemployment. To
further understand the relationship between trade and employment in PNG, the study adopted regression
analysis. The results are reported in the next section.
Figure 8: Relation between exports and unemployment for PNG (2005 – 18)

Data Source: Asian Development Bank’s (ADB) Key Indicators for Asia and the Pacific

Effect of trade on employment
In theory and in practice, employment responds to trade patterns after a period of time, and thus, the ARDL
model was employed. Since we used time series data, the stationarity status of the data had to be verified. The
data was found to have structural breaks, thus, breakpoint unit root test was used to test for the stationarity. The
results are presented in Table 2.
Table 2: Data stationarity test results

Variable

At levels
(t-statistic)

1st Difference
(t-statistic)

Break Type

Stationarity
Status

Employment (regional)
Employment (sectoral)
Exports
Imports
CPI
Minimum Wage
Minimum Wage Index

-3.3089
-3.3035
-4.9587
-6.3250
-1.1200
-1.9148
-1.9148

-7.9578
-7.9530
-10.9769
-7.3530
-8.1613
-8.2762

AO
AO
IO
IO
IO
AO
AO

I(1)
I(I)
I(1)
I(0)
I(1)
I(1)
I(1)

Note: AO = additive Outlier; IO = Innovation Outlier; Critical Values: -4.9491, -4.4436, -4.1936 for 1%, 5% and 10% levels
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Some of the variables were found to be non-stationary, thus, there was a need to check for cointegration within
the variables before running any regression. Since the data was found to be integrated of different orders I(0) and
I(1), Pesaran et al. (2001) ARDL bounds test was employed to show whether a long-run level relationship exists
between employment and trade in PNG. For robustness check, two sets of models were estimated, the first set
of models uses sectoral employment index as the dependent variable while the second set of models uses regional
employment as the dependent variable. Model A uses minimum wage and Model B uses minimum wage index
as the independent variable. The cointegration test results are shown in Table 3.
Table 3: ARDL bounds test for cointegration

Sample: 2005Q4 2019Q3
Included observations: 56
Null Hypothesis: No long-run relationships exist
Test Statistic
F-statistic (k=4)
Critical Value Bounds

Regional Employment Models
Model A
Model B
6.844
6.851

Significance

I(0) Bound

I(1) Bound

10%
5%

2.20
2.56

3.09
3.49

2.5%
1%

2.88
3.29

3.87
4.37

Sectoral Employment Models
Model A
Model B
6.854
6.854

For all the models, the F-statistic value lies above the upper bound (I)1 critical value at all levels of significance
implying that there exists a long-run relationship between variables in all the models. It should be noted that the
ARDL estimated results for the two sets of models were found to be similar, thus depicting the robustness of the
results (see Table 4 and Table A1 in the appendix). The Vector error correction model (VECM) was estimated
with most of the variables turning out to be insignificant (see Table A2). Without loss of generality and of any
information, interpreting one set is found to be sufficient for the study. Based on Akaike information criterion
and Schwarz information criterion, the models using sectoral employment index as the dependent variable were
interpreted in this study (see Table 4).
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Table 4: The ARDL models for trade and sectoral employment for PNG

(With Minimum Wage)

(With Minimum Wage Index)

Variable

Coefficient

t-Statistic

Coefficient

t-Statistic

Sectoral Employment (-1)

0.971***

7.722

0.971***

7.722

Sectoral Employment (-2)
-0.448**
-2.041
-0.448**
-2.040
Sectoral Employment (-3)
0.424**
2.538
0.424**
2.538
CPI
-0.421**
-2.695
-0.421**
-2.695
CPI(-1)
0.604**
2.422
0.604**
2.422
CPI(-2)
-0.273
-1.501
-0.273
-1.501
Exports
0.025*
1.674
0.025*
1.674
Exports (-1)
-0.044***
-3.131
-0.044***
-3.131
Exports (-2)
0.027*
1.699
0.027*
1.699
Imports
0.022*
1.976
0.022*
1.976
Imports (-1)
0.012
0.868
0.012
0.868
Minimum Wage
-0.007
-0.436
Minimum Wage (-1)
0.005
0.213
Minimum Wage (-2)
-0.035
-1.425
Minimum Wage (-3)
0.052**
2.563
Minimum Wage Index
-0.007
-0.435
Minimum Wage Index (-1)
0.005
0.211
Minimum Wage Index (-2)
-0.035
-1.423
Minimum Wage Index (-3)
0.052**
2.561
C
0.319*
1.771
0.296*
1.699
R-squared
0.988
0.988
Adjusted R-squared
0.984
0.984
F-statistic
219.556
219.547
Prob(F-statistic)
0.000
0.000
Akaike info criterion
-5.27023
-5.27019
Schwarz criterion
-4.69156
-4.69152
Durbin-Watson stat
2.146
2.146
* , ** and *** indicate significance at 10%, 5% and 1% levels respectively, using two-tailed tests.
The results depicted in Table 4 is the final model that was achieved after various diagnostic tests. Using either
minimum wage or minimum wage index give the same results. The null hypothesis that all coefficients are
simultaneously equal to zero was rejected at 5 percent level of significance. Both the Breusch-Godfrey Serial
Correlation LM test and Jarque-Bera Normality test had a probability value of 0.708 and 0.277, respectively
indicating the residuals were not serially correlated and were multivariate normal. The null hypothesis that
the residuals were homoscedastic was accepted at 1 percent level of significance (p-value = 0.949). To test for
parameter stability, the cumulative sum of recursive residuals (CUSUM) was applied. Figure 9 shows that the plot
of the CUSUM stays within the 5 percent critical bounds implying that the null hypothesis that all coefficients
are stable cannot be rejected.
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Figure 9: Parameter stability test (CUSUM)
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Discussion
The analytical results in Table 4 confirm our findings from the graphical approach. Past employment influences
current employment positively. This finding is similar to that of Mavromaras et al. (2015) who established that
in Australia, individuals who were unemployed in the previous period had a higher chance of being unemployed
in the current period and vice-versa. Therefore, previous periods’ employment rates have a reminiscence effect
on current employment. This study also found that current exports have a positive effect on employment. Since
mineral products and precious stones are the main export commodities for PNG, the regression results suggest
that an increase in exports implies that more labour is engaged in extracting the minerals. However, as noted
above, agriculture, hunting and forestry, followed by wholesale and retail trade and construction are the three
most prevalent economic sectors of employment in PNG; the extractive sector currently accounts for only about
0.75 percent of total employment. Nevertheless, PNG is continuing to open up new mining, oil and gas projects,
across the country so some increase in employment in the extractive sector, even if minimal, could be expected.
The literature suggests that an increase in exports should have an income increasing effect which results in
increased employment opportunities (Thompson et al., 2012; Newfarmer and Sztajerowska, 2012). However,
this study finds that exports have a negative long-run effect on employment. This finding is not surprising. As
noted by Brooks and Go (2012), trade displaced workers can face considerable costs during the adjustment
process. This kind of labour reallocation therefore results in inefficiency in the production of exports, resulting
in declined income and thus less employment in the long run. This would seem to confirm that PNG’s export
trade is unlikely to be the way of realising the country’s employment potential as fully as possible. This is
particularly because the extractive sector is known to create more jobs during the construction phase; but
employs only a few specialists in the production phase when the extractive sector becomes the dominant export
revenue generator (c.f. Voigt-Graf and Odhuno, 2019). To mitigate this phenomenon, significantly increasing
the volume of domestically processed non-mineral products for domestic and export markets, as envisaged in
the PNG National Trade Policy (see DCTI, 2018), has the potential to create more employment opportunities
for low-skilled workers. In addition, PNG’s international trade policy should target exports in labour intensive
sectors such agriculture, forestry, fisheries and manufacturing.
Turning to imports, the study finds that current imports significantly create employment opportunities while
past imports were not a significant factor. This can be explained by the fact that PNG’s significant imports are
consumables such as fuel and food (mainly rice), which, only last in the short-term, thus, increasing employment
in retail and wholesale sectors in the short run. This result is however contrary to the findings of Görg and
Görlich (2012) whose analysis of German data suggest a positive long-run relationship between imports and
employment. It would seem therefore that in the short-run, the employment effect of import trade may be
positive or negative depending on country-specific factors such as the functioning of labour and product markets.
For the control variables, present or near present macroeconomic stability as captured by the CPI was found to be
necessary for increased employment. This is an important finding since economic instability distorts fundamental
economic variables; the most significant one being employment. It is therefore necessary for economic players
to ensure that stability is maintained in the economy. Turning to the minimum wage variable, the study found
that PNG’s short-run minimum wages do not have a significant effect on current employment. Nevertheless,
wages, three quarters back, were found to have a positive effect on current employment. This is a typical finding
since potential employees will make their decision on whether to look for work or not based on past trends of
wages in the market.

19

20

Conclusion and policy recommendations
This study sought to establish the employment effect of international trade in PNG. The study used both
descriptive and regressive approaches to achieve its objectives. The study found that previous employment levels,
current and previous quarter exports and current imports have significant effects on employment levels in PNG.
Economic stability and past minimum wages, which were the control variables, also had significant effects on
employment. However, past imports, economic stability in the past and present minimum wages were found
not to have a significant effect on employment. Based on these findings, the following recommendations can
be drawn. First, a policy that promotes the expansion of exports in PNG should be encouraged as exports have
an employment expansion effect, at least in the short run. Such policy should target exports in labour intensive
sectors such as agriculture, forestry, fisheries and manufacturing. However, in formulating such policy, care
should be given to ensure that the policy is well-integrated and adjustment policies put in place to limit the
negative effects of labour reallocation which can be upsetting as the study has found. Secondly, if the effects of
imports on employment are to be sustained, increased importation of consumables should be discouraged and
instead, importation of capital goods which will enhance production of value-added products for export and
for domestic market be encouraged. Domestic production in this case should be targeted at the consumables
sector. Thirdly, policies that support macroeconomic stability should be encouraged. Such policies should see
that inflation is well targeted and controlled. Lastly, the government should institute a policy that manages the
minimum wage in view of the fact that minimum wages have an effect on the overall employment rate in PNG
in the long run.
In the course of writing this paper, constraints became apparent with respect to coverage and availability of data.
Available annual data for labour market indicators go back only to 1991, 1993 and 2000 in the World Bank,
BPNG and ADB databases respectively; quarterly data for employment and trade in the BPNG databank go
back only to Q1:1997 and Q1:2005 respectively. These limitations may lead to the belief that empirical models
based on this data set might suffer from sample selection bias or biases due to omission of important variables.
The limitations, however, represent but a fraction of the difficulties that stand in the way of assembling a data
set of trade and employment variables for PNG and form the basis for recommending further research to
improve the quality and quantity of the data set. A longer time series data set containing a wide range of fairly
disaggregated trade and labour market variables would be preferable. For the present purpose, however, the data
and variables used may not be sufficiently complete to represent the ‘true’ picture of trade and employment in
PNG over time. But the statistical summaries and econometric analysis above show that the results are consistent
with extant empirical generalisations in the literature. This gives some assurance that the data set is suitable for
the analysis of employment effects of international trade in PNG, hence the results should be interpreted with
some degree of confidence.
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Appendices
Table A1: The ARDL model for trade and regional employment

Variable
Regional Employment (-1)
Regional Employment (-2)
Regional Employment (-3)
CPI
CPI(-1)
CPI(-2)
Exports
Exports (-1)
Exports (-2)
Imports
Imports (-1)
Minimum Wage
Minimum Wage (-1)
Minimum Wage (-2)
Minimum Wage (-3)
Minimum Wage Index
Minimum Wage Index (-1)
Minimum Wage Index (-2)
Minimum Wage index (-3)
C
R-squared
Adjusted R-squared
F-statistic
Prob(F-statistic)
Akaike info criterion
Schwarz criterion
Durbin-Watson stat

Model A (With Minimum Wage) Model B (With Minimum Wage
Index)
Coefficient
t-Statistic
Coefficient
t-Statistic
0.9745***
-0.4538**
0.4259**
-0.4188**
0.6025**
-0.2744
0.0253*
-0.0451***
0.0268*
0.0216*
0.0117
-0.0067
0.0046
-0.0347
0.0519**

0.3184*
0.9881
0.9836
221.099
0.000
-5.27745
-4.69878
2.144

7.7902
-2.0705
2.5471
-2.6884
2.4439
-1.5279
1.7203
-3.2098
1.7357
1.9914
0.8688
-0.428
0.206
-1.4217
2.5742

1.7785

0.9745***
-0.4537**
0.4258**
-0.4189**
0.6025**
-0.2744
0.0253
-0.0451***
0.0267*
0.0216*
0.0117

7.7902
-2.0702
2.5469
-2.6883
2.4439
-1.5277
1.7209
-3.2095
1.7353
1.9911
0.8688

-0.0067
0.0046
-0.0347
0.0519**
0.296*
0.9881
0.9836
221.089
0.000
-5.27741
-4.69874
2.144

-0.4274
0.2034
-1.4198
2.5719
1.706

* , ** and *** indicate significance at 10%, 5% and 1% levels respectively, using two-tailed tests.
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Table A2: The VECM Model for Trade and Regional Employment

Cointegrating Form
Variable
D(Regional employment index)

Coefficient
-0.4110**

Std. Error
0.1718

t-Statistic
-2.3921

D(Regional employment index)
D(CPI)
D(CPI(-1))
D(Exports)
D(Exports(-1))
D(Imports)
D(Minimum wage)
D(Minimum wage(-1))
ECT(-1)
Long Run Coefficients
CPI
Exports
Imports
Minimum wage
C

0.2109
0.0232
-0.0220
0.0195*
-0.0126
-0.0125
-0.0401
-0.0408***
-0.0624***

0.1611
0.0164
0.0155
0.0117
0.0273
0.0307
0.0273
0.0074
0.0111

1.3089
1.4178
-1.4210
1.6773
-0.4613
-0.4059
-1.4709
-5.4850
-5.6172

-1.7006
0.1296
0.6238
0.2833
5.9775**

2.0393
0.3752
0.5227
0.2840
2.8295

-0.8339
0.3455
1.1934
0.9976
2.1126

* , ** and *** indicate significance at 10%, 5% and 1% levels respectively, using two-tailed tests.
D(∙) indicate that the variable has been transformed into first differences.

28

29

The National Research Institute, PO Box 5854, Boroko, Port Moresby, National Capital District 111,
Papua New Guinea; Telephone +675 326 0300; Email: pngnri@pngnri.org
This and other NRI publications are available at www.pngnri.org

29

