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Abstract
Based on original 2017 survey data from a sample of coffee cooperatives in the Eastern Highlands Province
(EHP) of Papua New Guinea (PNG) and supplemented by additional secondary data for these cooperatives, we
construct productivity estimates for these sample cooperatives. These cooperatives generate a large percentage
of coffee production in this province which, in turn, is a major producer in the country. The estimates indicate
that there is considerable variation in productivity but, this being said, there is strong evidence for economies of
scale from moderate-sized coffee cooperatives, not all of which have been capitalised upon in the EHP. But the
evidence does not support the hypothesis that very large cooperatives are more productive for scale reasons than
medium-sized cooperatives. Low productivity problems, however, are not endemic to cooperatives and can be
overcome through cooperative organisational change and government policy supportive of such change.
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Introduction
This paper addresses problems and opportunities in Papua New Guinea’s coffee industry with regards to its coffee
producing cooperatives. This analysis is based on a survey of a sample of coffee producing cooperatives in the
Eastern Highlands Province (EHP) of Papua New Guinea (PNG) and secondary literature dealing with coffee
cooperatives. The theoretical underpinnings of this paper relate to the literature on cooperatives that models the
conditions under which agricultural cooperatives, which include both small and large farms, can be competitive
with larger investor-owned farms. In this literature, being competitive is consistent with generating more equity
in the coffee supply chain thus yielding higher incomes to the coffee producers (Altman 2014; 2015). To place our
narrative in context, we also revisit the core cooperative principles as specified by the International Cooperative
Alliance (ICA), the peak international organisation of cooperatives and mutuals (Altman 2018; ICA 2014).
Cooperatives, it is argued, can realise efficient economic and social outcomes especially if embedded in core
cooperative principles. But how much income accrues to the cooperative also depends on the extent to which
cooperatives have control over the price they receive from the coffee processors and exporters. This is contingent
on the bargaining power that cooperatives have with processors and exporters. The latter becomes pertinent
when cooperatives do not have an ownership stake in coffee processors and exporters, which is the case in PNG.
Much of the available data on coffee cooperatives in PNG is somewhat problematic. There is insufficient data/
statistics on cooperative societies in PNG, meaning that no comprehensive set of national-level statistics is
currently being compiled about cooperatives in the country. This problem is aggravated by the fact that none
of the cooperative societies (if any) submit their annual returns to the Registrar of Cooperatives. Hence, it is
difficult to measure the performance of the country’s cooperative sector (Odhuno et. al, 2016). But using sample
data, we have been able to construct productivity estimates and determine the extent to which economies of scale
are important, at least amongst our sample coffee cooperatives. This is important since the majority of coffee
producers in PNG are small farmers. We find that there are some economies of scale, but these are limited and
can be addressed through facilitating larger cooperatives amongst small coffee producers. This would improve
the competitiveness of the cooperatives, that are currently too small from an economies of scale perspective.
More generally, we find that among the sample cooperatives there is a large variation in size and productivity,
but most are small with low productivity, which does not bode well with regards to competitiveness and for the
income of cooperators. These problems, however, are not endemic to cooperatives and can be overcome through
cooperative organisational change and government policy supportive of such change.
The overall importance of coffee cooperatives is highlighted by the following vignette from Starbucks:
Coffee co-ops, or cooperatives, are partnerships between smallholder farmers who work
together to improve both the quality of the coffee they grow and the quality of their lives.
… The majority of the world’s arabica coffee comes from smallholder farmers with only
a few hectares of land. Many of these farmers are members of co-ops, and the reason is
simple: It can be hard to turn a profit farming coffee … Selling their coffee through a coop means most of the profits are redistributed back to the farmers. By working together,
they’re able to thrive when some might have to stop growing coffee altogether. (Source:
https://1912pike.com/what-are-coffee-co-ops/)
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Coffee production in Eastern Highlands
Province of Papua New Guinea
In PNG, as a whole, small village-based farmers (less than, or equal to, 2.5 hectares) produce 85 percent of the
annual coffee output. About 524,400 rural households (almost all these small farms — less than, or equal to,
2.5 hectares) depend upon coffee production to provide some or all their cash income (but such households also
depend on homegrown non-market output). Plantations or larger estates produce four percent of the annual
coffee output. Farms of between 10 and 20 hectares produce 11 percent of the annual coffee output. Especially
since 2009 there is close to a perfect relationship between coffee production, revenue and exports among farms
producing coffee. Indeed, the fact that coffee is the country’s second largest agricultural export after palm oil
speaks to the increasing specialisation among coffee producers in the production of coffee (http://www.cic.org.
pg/2017/03/22/png-coffee-production-export-statistics/).
In Diagram 1, we present data on the distribution of coffee production in PNG by province. The EHP produced
40 percent of all coffee in the country in the 2003-2018 period. Therefore, our sample coffee cooperatives
probably produced about 14 percent of PNG’s total coffee output. Our sample is of a large enough size to
reveal important aspects of coffee production in PNG. But we don’t have enough information to speak to the
representativeness of our sample, given soil, transportation and other important infrastructural capability differences
across the country.
Diagram 1: Distribution of coffee production in PNG by province (2003–2018)

Source: Coffee Industry Corporation (courtesy of personal communication and request by the authors).

The EHP of PNG consists of eight districts. These districts contribute about 40 percent of PNG’s total annual
coffee, and export an average of 23,187,000 tonnes of green bean per year. Most of the coffee is exported from
the more easily accessible areas of the EHP. The remoter areas of the province produce about 5,000 tonnes
of coffee per year. Only a small percentage of the 5,000 tonnes are exported because of the high freight costs
provided by airlines (Source: http://actnowpng.org/content/eastern-highlands-synonymous-coffee).
All the active and registered co-ops in the EHP are listed in Table 1 (the sample co-ops are coded in gold),
along with some of the out-of-sample data derived from Eastern Highlands Provincial Office of Coffee Industry
Corporation (EHPCIC) records. Much of the latter data is relatively reliable and can be used to supplement the
in-sample data. But there is no out-of-sample data for two of the 10 coffee cooperatives included in our sample,
the Rika Rika Cooperative and the SK2 Ginupa Growers Cooperative. Just using the available data, the sample
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cooperatives represent about 43 percent of the active coffee cooperatives in the Eastern Highlands Province
in terms of total hectares. When adjusted for the missing cooperatives, this percentage increases to 49 percent
(Table 1).
Table 1: Active coffee cooperatives in the Eastern Highlands Province (EHP)

District

Cooperative Name

Number
of
Farmers
24

Total
Land area
(Ha)
12.1

% of Ha
controlled
by the co-op
1.70%

Part
of the
Sample
Yes

Kainantu

Timuza Business Group (TBG)

Tuwo Youth Farmers Cooperative (TYFC)
Henganofi Kunepa Ensigm Coffee Cooperative (KECC)
Lihona Memorial Lutheran Youth Association
(LMLYA)
Kapare Fresh Produce (KFP)
Sirumpa Farmers Cooperative (SiFC)
Rikarika Cooperative (RC)
Nompi Coffee Coooerative [NCC]

40
70
50

19.8
13.7
14.9

2.78%
1.91%
2.09%

Yes
No
No

35
31

1.30%
2.24%

23

9.3
16.0
No data
15.1

2.11%

No
No
Yes
No

Okapa

Henagaru Village Development Cooperative
(HVDC)
Kanite Kirapim Association (KKA)
Keefu Hafaru Coffee Cooperative (KHFC)
Sefuna Farmers Cooperative (SeFC)
Kagu Keta Members’ Cooperative (KKMC)
Iwagi Coffee Producers (ICP)
Urai Coffee Cooperative (UCC)
Hauka Pehuwo Peoples’ Association (HPPA)
Lakave Integrated Farmers Cooperative (LiFC)
Hatamo Coffee Cooperative (HCC)
Crater Organic Farmers Cooperative (COCC)
Kanex Coffee Farmers (KaCF)

70

42.3

5.93%

Yes

155
37
44
92
50
100
25
53

10.62%
2.53%
1.50%
5.76%
12.88%
7.78%
3.33%
6.51%

40

75.9
18.1
10.8
41.2
92.0
55.6
23.8
46.5
No data
No data
34.3

4.80%

Yes
Yes
No
No
No
Yes
No
No
No
No
No

Korofeigu Farmers Cooperative (KFC)
Libatihuto Coffee Coooerative (LCC)
Fubbi Indigenous Farmers Cooperative (FIFC)
Numux Coffee Cooperative (NuCC)

140
21
29
26

62.7
20.1
10.8
39.9

8.78%
2.81%
1.51%
5.59%

Yes
Yes
No
No

51
1,206

No data
39.6
714.4

OburaWonenara

Lufa

Ungai
Bena

Goroka
Iza Gahana Coffee Producers (IGCP)
Daulo
Luhuka Coffee Project (LCP)
Total
Sample as % of Total (unadjusted)
Sample as % of Total (adjusted for missing sample co-ops)

5.54%
100%
42.93%
48.50%

No
No

Source: Data provided by the Provincial Office of Coffee Industry Corporation (CIC). Note: The highlighted cooperatives participated
in our interview and are in the sample.
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Productivity of cooperatives: A brief review of
the literature1
The standard economic literature suggests that cooperatives cannot be economically efficient because of the
transaction costs associated with the democratic form of organisation embedded in cooperatives and the
difficulty the cooperative is assumed to have in raising necessary capital and utilising surplus for investment
purposes (Sexton and Iskow, 1993). The traditional investor-owned firm is the preferred organisational form
in the traditional economics literature as it is seen to be more efficient and more effective in raising capital for
investment purposes. Cooperatives are, therefore, relegated to sometimes useful marginal economic organisations
that serve to help the down-and-out, with considerable support from government, if they are actually forced to
compete on the market (Altman 2009; Ben-Nur and Jones 1995; Vladislav 2007). But cooperatives represent
a large percentage of the world economy and many of the world’s large international firms are cooperatives or
mutuals (a cooperative organisational firm) (https://monitor.coop/sites/default/files/publication-files/wcm-intdollars-2017-rankings2015-data-1013346240.pdf ). Some quick facts on the importance of cooperatves would
be useful:
• There are more than 1.2 billion cooperative members in the world.
• One in every six people on the planet are members of any of the three million cooperatives in the world.
• The top 300 cooperatives and mutuals in the world report a total turnover of 2.1 trillion USD.
• In Oceania, 38 percent of the population are co-op members. (Sources: ICA, 2014 (https://www.ica.coop/
en/facts-and-figures); https://www.un.org/esa/socdev/documents/2014/coopsegm/grace.pdf.)
Table 2 presents a list of the world’s leading agricultural sector cooperatives using 2015 data. We have both
smallish and profitable, as well as large, powerful and profitable economic concerns, whose existence and
persistence traditional economic theory can’t explain. There are critical gaps in the traditional and influential
economic literature that generate predictions of cooperatives as being inefficient and sub-optimal organisational
forms. Traditional theory assumes that members of the firm (coffee grower, for example) work as hard and smart
as they can irrespective of the ownership structure of the firm. But this simplistic assumption has been challenged
empirically and theoretically, with the theoretical challenge encapsulated in the theoretical framework referred
to as x-efficiency theory (Leibenstein 1966; see also Akerlof 1982; Altman 2002, 2006, 2009, 2014, 2015; BenNur and Jones, 1995; Bonin et. al. 1993; Gordon 1998; Sexton and Iskow, 1993).

1

This section draws heavily from Altman (2009, 2014, 2015).
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Table 2: Agriculture and food industries: top 20 turnover (international dollars)

Rank 2015 Rank 2015 Turnover Name of Cooperative
1
1
Zen-noh
2
3
NH Nonghyup
3
4
5
6
7
8
9
10
11
12

2
4
8
9
15
5
6
7
N/A

13
14
15
16
17
18
19
20

10
14
16
12
11
17
13
19

CHS Inc.
Bay Wa
IFFCO
Hokuren
FrieslandCampina
Copersucar SA
Dairy Farmers America
Fonterra Cooperative Group
Land O’Lakes Inc.
Gujarat Cooperative Milk
Marketing Federation Limited
Aria Foods Amba
Agravis
Südzucker
Growmark, Inc.
Danish Crown
Kerry Group
DLG
InVivo

Country
Japan
Republic of
Korea
United States
Germany
India
Japan
Netherlands
Brazil
United States
New Zealand
United States
India

Turnover US$
45.77
43.26

Denmark
Germany
Germany
United States
Denmark
Ireland
Denmark
France

10.55
8.97
8.76
8.73
8.18
7.59
7.49
7.07

34.58
19.30
17.53
14.78
13.98
13.83
13.80
13.05
13.01
12.15

Source: https://monitor.coop/sites/default/files/publication-files/wcm-int-dollars-2017-rankings2015 data-1013346240.pdf

The main point here is that owners, managers and workers behave differently in different incentive environments.
They tend to work harder and smarter and are therefore, more productive and innovative (further increasing
productivity) when the incentives are ‘right’. Cooperatives, when operated like a cooperative (see below), can
be more productive than the investor-owned firm. Even if cooperatives tend to be more expensive to run than
investor-owned firms (if cooperative members pay themselves and their employees better and introduce superior
working conditions) this can be compensated for by the cooperative advantage—the increased productivity
flowing from the cooperative organisational form. This point is easily illustrated (Altman 2001, 2002, 2015).
Average cost is the cost per unit of output. One way of writing this down is: Unit cost of all inputs divided by the
productivity of these inputs.
If costs increase by 10 percent and productivity increases by 10 percent, there is no change in average costs.
Given that labour costs tend to be well below 100 percent of total costs, to compensate for any increase in labour
costs, productivity need only increase by less than 100 percent to compensate for any increase in labour cost. For
example, if labour costs represent 50 percent of total costs, and labour costs increase by 10 percent, productivity
needs to increase by 50 percent of 10 percent, or by only five percent, and so on.
Another important point is that given the incentive environment of a cooperative, land productivity can be
increased by co-operators working harder and, more importantly, smarter, without additional traditional factor
inputs, such as increasing land per labour input. This is, in part, related to co-operators being incentivised
to adopt better technology and support services from state institutions and to invest in better education as
compared to investor-owned farms. These initiatives directly impact the wellbeing of co-operators, their families
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and their neighbours (Altman 2015, 2018; Dogarawa, 2010; Fulton and Giannakas, 2013; Sengere, 2016).
On the issue of surplus, there is no organisational reason why surpluses can’t be used for investment purposes —
such use of surpluses is specified and recognised in the ICA principles for cooperatives and mutuals (see below).
Moreover, when small family farms form a cooperative, their surpluses can be pooled together and managed
efficiently across cooperatives for investment purposes. The government can also contribute to cooperative
investment (so long as members retain autonomy or control over their cooperative) (see below). This sometimes
takes the form of a multi-stakeholder cooperative. Moreover, smallholders can self-exploit (Chayanov, 1991);
that is, reduce their take-home income to increase their surplus. Or, they can increase their productivity and
direct the marginal productivity increases towards their surplus for investment purposes. This is simply a product
of them being owners in control of their plot of land and their income. This flexibility does not exist in the
investor-owned firm.
Some might argue that an advantage of a larger investor-owned coffee producer would be their ability to take
advantage of economies of scale. Cooperatives, it might be argued, can’t get big enough, in a cost-effective manner,
to compete with larger investor-owned coffee producers in this domain. Economies of scale would allow coffee
producers to increase labour and land productivity simply by becoming bigger, which would then facilitate an
increase in productivity without significant additional traditional factor investment. But a cooperative advantage
lies in the fact that smallholders can replicate the scale effects of larger farms, such as plantations, through the
formation of cooperatives that create networks of independent smallholders. These networks (cooperatives) can
generate similar economic advantages as can larger farms. Herein smallholders retain their independence while
gaining a competitive advantage that is lost when acting independently (Altman 2014, 2015; see also Liu and
Bailey, 2013; Schroeder, 1992; Yoo et al., 2013).
Regarding the Highlands region of PNG, there is limited empirical evidence that coffee cooperatives are
considerably more productive and produce higher quality coffee than standalone coffee producers (Sengere,
2016, p. 156). This is in the context of coffee producers in PNG being quite small and cooperatives serving
to network these smaller producers into what mimics larger units of production, hence taking advantage of
economies of scale. Relatedly, cooperatives allow for the provision of support services that naturally accrue to
larger units of production, such as coffee plantations (Sengere, 2016, p. 157). The World Bank has also identified
scalability through cooperatives as an important ingredient to success in the coffee sector, while impediments to
increasing the size of cooperatives represent an obstacle to improving the viability of this sector (World Bank,
2015).
There is also evidence that in PNG, as in other countries, practical education on bookkeeping, financial
literacy and credit improve the economic performance of coffee cooperatives (Sengere, 2016, p. 156). How
this is provisioned is critically important and can be viewed in part as a public good (with positive externalities)
deserving at least partial support from government. A World Bank partnership program, providing support
linkages between private sector exporters and smallholder coffee producers in PNG (almost all coffee producers
in PNG are smallholders) to overcome the high transaction costs of developing such partnerships, has apparently
increased productivity significantly (World Bank, 2015). This support consisted of investment grants, technical
assistance and business development training. The objective of this support relates to scale economies specific to
vertical integration whereby a coordinated coffee industry (producers, processors and exporters) rehabilitation
activities was expected to improve coffee yield and quality. These linkages are between coffee cooperatives and
exporters over which the smallerholder controlled cooperatives have no stakeholder share or control. The findings
of this study reiterate the importance of cooperatives having the capacity to overcome scale issues.
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Cooperative principles and the efficiency and
competitveness of cooperatives2
Any discussion of cooperative organisation and the potential competitiveness of cooperatives and their
superiority over investor-owned firms with regards to the socio-economic wellbeing of members, must be placed
in the context of cooperative values, well-articulated by the peak international organisation of cooperatives and
mutuals, the ICA (ICA 2008; 2014) (http://ica.coop/en/whats-co-op/cooperative-identity-values-principles).
These high-level principles have been developed over the past 200 years. They underpin what can be argued
are the necessary conditions for cooperative organisations to operate efficiently and effectively in a competitive
environment as well as for improving the wellbeing of the members and their community (Novkovic, 2006).
What some argue is the cooperative advantage cannot be realised if an organisation is referred to as a cooperative
but operates like an investor-owned firm, or is dictated to by government, and where members lack an effective
voice in the decision-making process.
These are the core ICA (2008; 2014) principles (http://ica.coop/en/whats-co-op/cooperative-identity-valuesprinciples):
1. Voluntary and Open Membership, open to all persons who are able to use their services
and willing to accept the responsibilities of membership.
2. Democratic Member Control, controlled by their members. Members must be active in
the decision-making process with full access to information. Elected representatives must
be accountable to members in a transparent manner. Usually, there is a one-member
one-vote system of representation.
3. Member Economic Participation, ideally all members contribute equitably and
democratically to control their co-op’s capital. Capital can be raised from other than
member sources, but this cannot weaken the members control over the co-op. Surpluses
are to be used for the benefit of co-op members, including for investment purposes.
Member control over the co-op must be assured.
4. Autonomy and Independence, which translates into co-ops must be autonomous and
controlled by members. Any agreements with outside organisations, to raise capital and
to garner support from government, for example, must be consistent with continued
member control over their co-op; co-ops must remain autonomous and member
controlled.
5. Education, Training and Information, which are critical to effective democratic decisionmaking that can also culminate in economically efficient and competitive outcomes
for the cooperative. In the context of agricultural cooperatives, knowledge about best
practice technology, farming practice, crop choice, quality control, and market knowledge
(organic coffee, for example) are of vital importance. Co-ops have the basis for providing
education, training, and information collectively in a cost-effective manner and in the
context of cooperative governance.
6. Cooperation among Cooperatives, is critical as, in such networking, cooperatives gain scale
and bargaining power as well as the knowledge base to compete with larger corporations,
while maintaining their independence as individual cooperatives. In this way, small
coffee producers, for example, can replicate the economies and power of larger farms
and even of plantations, without losing their independence, shifting the income share
in favour of the small producer.
2

This section is derived from Altman (2018).
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7. Concern for Community, relates to the contributions of cooperatives to the communities
of which they are a part of, wherein these contributions are approved by members and
where members have effective voice in determining policy.
From the perspective of our discussion of coffee cooperatives, principles related to democratic governance,
member control, autonomy, cooperation amongst cooperatives, and education and training are vitally important.
These speak to the capacity of cooperatives to become competitive in terms of productivity and the quality of
the coffee produced and processed, given the resources and decision under their control, and their capacity to
improve the wellbeing of their members and the communities of their members, while remaining competitive.
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Material and methods for analysing the
productivity of EHP coffee cooperatives
The sample cooperatives studied in this paper were chosen by the Coffee Industry Corporation (CIC) officer in
charge of the Eastern Highlands Province (EHP). The Government agency responsible for cooperative development
in PNG, the Office of Cooperative Societies of PNG (OCS PNG), headed by the Registrar of Cooperatives,
located in the national Department of Commerce, Trade and Industry, was also consulted. The Coffee Industry
Corporation Ltd (CIC), the agency responsible for coffee research, extension and regulation in PNG, provides
extension services to coffee farmers through grower groups. Therefore, these services are mediated through the
coffee cooperatives. These two agencies were instrumental in the selection and invitation of cooperative officials
to take part in the study. Interviews with the pre-selected cooperative societies were conducted in Goroka,
the Eastern Highlands provincial capital. Each cooperative society was required to appoint two lead people to
conduct data gathering and complete the questionnaire. As an incentive, we offered to pay the travel expenses for
a maximum of two cooperative executives to come to Goroka for the interview. The interviews were conducted
between 31 July and 2 August 2018. Each of the cooperative officials enlisted to provide data and responses
agreed to participate in our interview. For our data collection instrument we adopted the extensive questionnaire
developed by Mellor (2009) to collect indicators of cooperative success, governance and infrastructure. The
survey generated data for 10 cooperatives in the EHP. Therefore, the information collected is regionally specific.
Apart from the survey data being regionally specific, there are no time-series data. The input and output (expenses
data) provided are for the last few years, but the most reliable and consistent data are for 2017. Most of the data
relate to specific economic and governance questions such as estimating the output produced and governance.
Some of the survey data that appears to be relatively reliable are used to generate productivity estimates for the
sample cooperatives. But given that the data on inputs appear to be weak (too much variation to be plausible
given the output estimates), no value added estimates for productivity can be constructed. Productivity estimates
are, therefore, based on the value of total output that the cooperative representatives report to have sold in 2017
in response to the survey questions.
The survey data are supplemented where possible by additional information provided by the Eastern Highlands
Provincial Office of Coffee Industry Corporation (EHPCIC). Useful information is provided on hectares per
cooperative, for example, for all of the active and registered coffee cooperatives in the EHP. This incorporates
most of the coffee cooperatives in our sample. But the output data is completely and narrowly assumption
based, as seen below, so that each cooperative has exactly the same productivity in terms of output per hectare.
Hence, these data are not used. Fortunately, the surveys allow us to estimate output in value terms from which
we construct tentative productivity estimates for the sample coffee cooperatives.
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Productivity of EHP coffee cooperatives:
Analysis and discussion of survey results
Evidence suggests that diminishing productivity tends to be a product of a combination of poor management of
the coffee farms, which can be related to poor incentives, and to insufficient financial resources and inadequate
technical and managerial education. It is also important to note that as coffee plants approach the end of
their productive life cycle (could be 75 years), old coffee plants would have to be replaced by new plants. But
this process is costly in labour time and fertiliser, for example, and the time cost is high — the Arabica coffee
plant that dominates the EHP takes three years to bear fruit. Improvements to the coffee production sector
will invariably take time, technical education (how best to apply fertiliser, type, etc.), money and improved
incentives. But the cooperative organisational framework can facilitate such change. We currently don’t have the
data to address these important issues relating to productivity and coffee plant replacement. Another challenge
facing quality coffee production is the mounting pressure of increasing population on land use. This has resulted
in the uprooting of coffee trees in some of the subdivided land to produce foodstuffs for household consumption
or for sale in local markets, negatively impacting the supply of coffee (Inu, 2015; Sengere, 2016).
The survey provides pertinent information on the importance of coffee production to the income of our sample
cooperatives which, as already mentioned, produce a large percentage of the coffee produced in the EHP which,
in turn, contributes significantly to PNG’s overall coffee production. This information is summarised in Table
3. It is clear that for all of the cooperatives, bar one, coffee is the major source of cash income (one co-op’s other
point of focus is pineapples). Hence, nine of ten sample cooperatives are becoming increasingly specialised in
coffee.
The survey data allows us to construct imperfect estimates of productivity for the ten sample coffee cooperatives
in the EHP. Some of these data are presented in Table 4. Table 4 also allows us to identify productivity differences
across cooperatives, providing us with some insights into the determinants of productivity amongst our sample
cooperatives. From the survey responses, we have data on cooperative members, cooperative employees, coffee
sales or revenue (which is the value of gross output), and expenses, from which we can generate a number of
important estimates. We don’t believe that current estimates for expenses are refined or accurate enough to
generate value added estimates for coffee production. Value added refers to the difference between gross output
and expenses, exclusive to labour costs. And, given that gross output data are not consistent for all our sample coops over time, we simply use the estimates for 2017, which are the most consistent estimates across our sample
cooperatives. The largest cooperative by sales or gross output is the Korofeigu Farmers Cooperative (KFC),
producing about 60 percent of all sample cooperative output. KFC is also the largest cooperative in terms of coop members and number of employees. The second largest cooperative is the Rika Rika Cooperative, accounting
for 18 percent of all sample cooperative output.
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SK2 Ginupa Growers Cooperative
Rika Rika Coffee Cooperative
Timuza Coffee Cooperative
Henagaru Villge Development
Cooperative
Tuwo Youth Farmers Coopertative
Urai Coffee Cooperative Society
Korofeigu Farmers Cooperative
Keefu Hafaru Farmers Cooperative
Libatihuto Coffee Cooperative
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Coffee sales

Yes

Yes

50%

Pineaples

Yes

No

100%

Coffee sales

Yes

Yes

100%

Coffee sales

Yes

Yes

80%

Coffee sales

Yes

Yes

100%

Coffee sales

Yes

Yes

100%

Coffee sales

Yes

Yes

100%

Coffee sales

Yes

Yes

100%

Coffee sales

Yes

Yes

100%

Coffee sales

Yes

Yes

16.3 Is the most important
source of income the same for the
members as for the cooperative?
Yes/No

100%

16.2 Is that source of income
growing? Yes/No

Coffee
Processing
Coffee
Growing
Coffee
Growing
Coffee
Growing
Coffee
Growing
Coffee
Growing
Coffee
Growing
Coffee
Growing
Coffee
Growing
Coffee
Growing

16.1 What is the most important
source of income for your
members?

14.1b Estimate what percent that
1st line is of the cooperative’s
revenues. Rough approximations
are acceptable.

Kanite Kirapim Ples Association

14.1a State the 1st principal
lines of business activity for
your cooperative, e.g. growing,
processing, marketing and/or
exporting coffee, farm supply, etc.

Co-op Name

Table 3: The importance of coffee to the sample coffee cooperatives

Okapa

Urai Coffee Cooperative
Society

35,000

17,500 66.7% 35

80

3,868 47.5% 41

22,322 57.3% 94

7,000 36.4% 25

5,000 103,747 4.6%

3,500

30,000

4,000

Unggai Bena 132,713 7.91%

Libatihuto Coffee Cooperative

4,000 0.24%

Okapa

3,630 9.3%
1,300 131,413 1.0%

370

22

30

998,560 59.50% 255,000 743,560 25.5% 250

108,747 6.48%

7,368 0.44%

52,322 3.12%

11,000 0.66%

300,000 17.88% 100,000 200,000 33.3% 119

Keefu Hafaru Farmers
Cooperative

Korofeigu Farmers Cooperative Bena

Kainantu

Tuwo Youth Farmers
Coopertative

Henagaru Village Development
Okapa
Cooperative

Kainantu

Timuza Coffee Cooperative

Name of District
Henganofi

Gross Sales (2017)

Rika Rika Coffee Cooperative

Co-op % of Total

52,500 3.13%

Total Expenses (2017)

Unggai Bena

Net Revenue

SK2 Ginupa Growers
Cooperative

Expenditures as % of
total Revenue

4,750 56.8% 155

Number of Co-op
Members

6,250

31

13

155

16

12

23

6

28

7

12

Co-op Employees

11,000 0.66%

53

43

405

96

53

117

31

147

42

167

Co-op Members +
Employees

Okapa

6,032

133

3,994

1,359

180

557

440

2,521

1,500

71

Revenue per Co-op
Member

Kanite Kirapim Ples
Association

Name of Co-op

Table 4: Some basic survey data

2,504

93

2,466

1,133

139

447

355

2,041

1,250

66

Revenue per Co-op
Member + Employees
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Source: Data provided by the Provincial Office of Coffee Industry Corporation (EHPCIC)

To get a sense of the determinants of productivity amongst the cooperatives, given our survey data, it is important
to construct productivity estimates for our sample cooperatives. Although our survey data are far from perfect,
we can provide some insight, which can then be improved at a later date with more detailed survey data, on the
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# of
Farmers

24
40

No data
70

No data
155
37
100
140
21

Coop Name

Timuza Business Group (TBG)

Tuwo Youth Farmers
Cooperative (TYFC)

Rikarika Cooperative (RC)

Henagaru Village Development
Coop. (HVDC)

SK2 Ginupa Growers
Cooperative (GGC)

Kanite Kirapim Association
(KKA)

Keefu Hafaru Coffee
Cooperative (KHFC)

Urai Coffee Cooperative (UCC)

Korofeigu Farmers Cooperative
(KFC)

Libatihuto Coffee Cooperative
(LCC)

20.1

62.7

55.6

18.1

75.9

No data

42.3

No data

19.8

12.1

Total
Land area
(Ha)

7.0%

21.9%

19.4%

6.3%

26.5%

No data

14.8%

No data

6.9%

4.2%

%
Hectares

53,565

167,318

148,295

48,267

202,328

No data

112,928

No data

52,925

32,364

Total #
of coffee
trees

13,391

41,830

37,074

12,067

50,582

No data

28,232

No data

13,231

8,091

Pachment

EXPECTED PRODUCTION

Table 5: Sample coffee cooperative non-survey based data and estimates

No data

6.5%

4.0%

No data

5.9%

9,642

6.5%

30,117 20.5%

26,693 18.1%

8,688

36,419 24.7%

No
data

480

480

480

480

480

No
data

480

No
data

480

480

0.18

0.18

0.18

0.18

0.18

No data

0.18

No data

0.18

0.18

% Green Beens/ Beens/#
Bean
Ha
of Trees
Output

20,327 13.8%

No
data

9,527

5,826

Green
Bean

extent to which co-op size affects productivity. There is concern that cooperatives can’t reach the scale or size
that would generate optimal efficiency such as some assume could be achieved with investor-owned plantations
(remembering always that this is only an assumption). Note from our review of the literature, in theory one
of the advantages of cooperatives is that they can form networks of small holders (cooperatives) and networks
amongst cooperatives to replicate the assumed advantage of large-scale operators, which used to be dominant in
PNG in the past (Singh, 1974). The proxy measure for productivity we construct is gross output (2017 sales) per
cooperative member and employee. We use cooperative member and employee as a proxy for labour input. But
this is not a precise measure as our labour inputs might be used on the cooperative for non-coffee outputs and
this estimate does not measure the labour time inputted into the production process.
In Table 5, based on Table 1, we have our sample cooperatives (net of the two omitted cooperatives) with their
out-of-sample data. But from Tables 4 and 5, we see that only the rather small SK2 Ginupa Growers Cooperative
is not heavily invested in coffee production. We also present estimates for output per co-op member.
Table 6 ranks our sample cooperatives by gross output or sales to provide an initial sense of scale relative to our
measure of productivity. We have estimates for gross output, productivity and the number of co-op members (the
latter is another proxy for size and scale). The ranking suggests a positive relationship between productivity and
cooperative size. But the most productive cooperative is Libatihuto Coffee Cooperative which is much smaller in
terms of sales than the somewhat less productive Korofeigu Farmers Cooperative. The KFC cooperative is more
than three times larger in terms of output and about 12 times larger in terms of the number of co-op members.

Revenue
per Co-op
Member +
Employees

Rank

Number
of Co-op
Members

Rank

Number
of Co-op
Members
+Employees

Rank

Korofeigu Farmers Cooperative
Rika Rika Coffee Cooperative
Libatihuto Coffee Cooperative
Urai Coffee Cooperative Society
SK2 Ginupa Growers Cooperative
Henagaru Village Development
Cooperative
Kanite Kirapim Ples Association
Timuza Coffee Cooperative
Tuwo Youth Farmers Coopertative
Keefu Hafaru Farmers Cooperative

998,560
300,000
132,713
108,747
52,500
52,322

1
2
3
4
5

2,466
2,041
2,504
1,133
1,250

2
3
1
5
4

250
119
22
80
35

1
3
10
5
7

405
147
53
96
42

1
3
7
5
9

6

447

6

94

4

117

4

11,000
11,000
7,368
4,000

7
7
9
10

66
355
139
93

10
7
8
9

155
25
41
30

2
9
6
8

167
31
53
43

2
10
6
8

Gross Sales
(Kina)

Name of Cooperative

Rank

Table 6: Ranked, sales, productivity, co-op members

Table 7 presents some correlation coefficients that tend to confirm this visual approximation. There is a very
strong positive correlation between output or sales and productivity, as well as between output and the number of
cooperative members. There is also a strong correlation between productivity and the number of co-op members;
but the correlation between output or sales and productivity is a much stronger one. The KFC cooperative is
somewhat of an outlier. It is not the most productive cooperative (but close to it), despite it being the largest
cooperative by far. When we re-estimate without KFC, the correlation between output or sales and productivity
is much stronger than when KFC is included, increasing from 0.69 to 0.80. The correlation between output
and the number of cooperative members drops considerably and the correlation between output or sales and
productivity and the number of cooperative members flips into being slightly negative. The importance of KFC
to the scale narrative is further elaborated upon below, but it is clear that a strong measured statistical linear
relationship exists between productivity and output.
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Table 7: Productivity correlations

Productivity Correlations - All Cooperatives
Gross Sales and Productivity
Gross Sales and Number of Co-op Members
Number of Co-op Members & Productivity
Productivity Correlations Net KFC
Gross Sales and Productivity
Gross Sales and Number of Co-op Members
Number of Co-op Members & Productivity

0.689
0.809
0.347
0.804
0.302
-0.099

To highlight some of our findings, Diagram 2 ranks our sample cooperatives by sales (our proxy for output).
The overriding importance of the Korofeigu Farmers Cooperative and the Rika Rika Coffee Cooperative
stands out, contributing 60 and 18 percent of the output produced by our ten sample cooperatives. Diagram
3 ranks the productivity of our ten sample cooperatives by sales. This helps to isolate the relationship between
total sales and productivity. If the two variables were perfectly correlated then the sales ranking would match
the productivity ranking graphically. Given our correlations, this perfect graphic relationship will not occur.
The two largest cooperatives are not the most productive. And, the Libatihuto Coffee Cooperative, the most
productive cooperative, is not the largest. Between the remaining cooperatives there is a closer relationship
between productivity and output.
Diagram 2: Survey-based total sales for Eastern Highlands sample coffee cooperatives
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Diagram 3: Revenue per sample co-op member + employee (ranked by total sales)

Table 8: Sales and productivity ratios

Name of Cooperative
Korofeigu Farmers Cooperative (KFC)
Rika Rika Coffee Cooperative
Libatihuto Coffee Cooperative
Urai Coffee Cooperative Society
SK2 Ginupa Growers Cooperative
Henagaru Village Development Cooperative
Timuza Coffee Cooperative
Kanite Kirapim Ples Association
Tuwo Youth Farmers Coopertative
Name of Cooperative
Korofeigu Farmers Cooperative
Rika Rika Coffee Cooperative
Libatihuto Coffee Cooperative (LCC)
Urai Coffee Cooperative Society
SK2 Ginupa Growers Cooperative
Henagaru Villge Development Cooperative
Timuza Coffee Cooperative
Kanite Kirapim Ples Association
Tuwo Youth Farmers Cooperative

Sale ratios; KFC=100
100.00
30.04
13.29
10.89
5.26
5.24
1.10
1.10
0.74
Sale ratios; LCC=100
752.42
226.05
100.00
81.94
39.56
39.42
8.29
8.29
5.55

Productivity ratios; KFC=100
100.00
82.77
101.56
45.94
50.70
18.14
14.39
2.67
5.64
Productivity ratios; LCC=100
98.47
81.50
100.00
45.24
49.92
17.86
14.17
2.63
5.55
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Table 8 presents our data in terms of index numbers, so as to provide more clarity to the relationship between
scale in terms of sales or output and our measure of productivity. First, we use KFC as our 100 base line since
it is the largest cooperative in terms of sales or output. The top three cooperatives show no relationship between
scale and productivity. To reach the highest level of productivity (the Libatihuto Coffee Cooperative), one only
needs to be 13 percent of the size (in term of sales or output) as the largest cooperative (KFC). And, being close
to the relative size of the Libatihuto Coffee Cooperative need not generate the same relative level of productivity
as the Libatihuto Coffee Cooperative. This would be the case of the Urai Coffee Cooperative Society, which is
only half as productive as the Libatihuto Coffee Cooperative. Moreover, the second largest cooperative, the Rika
Rika Coffee Cooperative is only 80 percent as productive as the much smaller Libatihuto Coffee Cooperative.
From our data, there appears to be a threshold size of a cooperative given by the Libatihuto Coffee Cooperative
to maximise scale efficiencies. This threshold size would be about K150,000 (2017 PNG currency), especially if one
looks at the regression analysis below. Getting much bigger, in and of itself, does not appear to have much effect on our
measure of productivity. This point is only further amplified when we use the Libatihuto Coffee Cooperative as
our base line. Some of these points are illustrated in Diagram 4.
Diagram 4: Survey-based sales and productivity indexes for EHP sample coffee cooperatives

We further drill down on our findings using simple linear regression analysis. In Diagram 5a, our entire 10
co-op sample is used. Here, again we have the positive statistical linear relationship between sales or output
and productivity. One also sees clearly the rather tight fit of our two variables in terms of the scatter about the
regression line apart from our two most productive cooperatives, KFC and the LCC, where similar levels of
productivity are achieved at significantly different levels of scale (proxied by sales or output). In Diagram 5b, we
run our regression without KFC. Here we have a tighter fit; much less variation about our positive regression line.
We also examine the scale relationship in terms of the size of the co-op as proxied by the number of members
(Diagram 6). Here we have a positive relationship but not nearly as strong as between sales and productivity. The
relatively small LCC with 22 members is more productive than KFC with 250 members. The regression analysis
suggests a threshold size of about 100 co-op members.
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Diagram 5a: Productivity and sales relationship (entire sample)

Diagram 5b: Productivity and sales relationship (omit KFC)
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Diagram 6: Number of cooperative members and labour productivity

The data analytics that we’ve thus far conducted suggest a scale-productivity relationship illustrated in Diagram
7. We have economies of scale up to some point (about K150,000 (2017 PNG currency)). In terms of co-op
members, this would be at about 100. Thereafter scale appears to have no substantive effect on productivity, at least
with regards to the proxy productivity measure that we are using. This also confirms what we know, that scale
is only one important variable impacting on productivity. And, coffee cooperatives in PNG can achieve adequate
scale, based on our sample cooperatives, in the EHP.
Diagram 7: Possible scale economies in PNG coffee cooperatives

To add more substance to our analysis we make use of pertinent data made available by the EHPCIC. This is
presented in Table 9, along with derived productivity estimates that we’ve constructed from these data. The
EHPCIC data omit two of our sample cooperatives, two of our most productive cooperatives in terms of labour
productivity and they represent 20 percent of total sales of our 10 sample cooperatives (see also, Table10).

22

23

62.7

20.1

100

Urai Coffee Cooperative
(UCC)

Korofeieu Farmers Cooperative 140
(KFC)

Libatihuto Coffee Cooperative
(LCC)
21

55.6

37

Keefu Hafaru Coffee
Cooperative (KHFC)
18.1

75.9

155

Kanite Kirapim Association
(KKA)

No data No data

Rikarika Cooperative (RC)
42.3

19.8

40

Tuwo Youth Farmers
Cooperative (TYFC]

Henagaru Village Development 70
Cooperative (HVDC)

12.1

53,565

167,318

148,295

48,267

202,328

112,928

No data

52,925

32,364

13,391

41,830

37,074

12,067

50,582

28,232

No data

13,231

8,091

9,642

30,117

26,693

8,688

36,419

20,327

No data

9,527

5,826

#of
Total Land Total # of Pachment Green
Farmers area (Ha) coffee trees
Bean

Timuza Business Group [TBG] 24

Group Name

EXPECTED PRODUCTION [ KG]

Table 9: Sample coffee cooperative non-sample survey-based data and estimates

6.55%

20.45%

18.13%

5.90%

24.73%

13.81%

No data

6.47%

3.96%

% Green
Bean Output

0.18

0.18

Beens/#
of Trees

480

480

480

480

480

480

0.18

0.18

0.18

0.18

0.18

0.18

No data No data

480

480

Beens/
HA

1,250
52,500 3.1%
SK2 Ginupa Growers
Cooperative

-

300,000 17.9% 2,041
Rika Rika Coffee Cooperative

-

145
66
11,000 0.5%
0.45
75.9
Kanite Kirapim Ples
Association

24.7%

221
93
4,000 0.2%
5.9%
18.1
Keefu Hafaru Farmers
Cooperative

0.42

371
139
7,368 0.4%
6.5%
19.8
Tuwo Youth Farmers
Cooperative

0.14

907
355
11,000 0.5%
4.0%
12.1
Timuza Coffee Cooperative

0.39

1,236
447
52,322 2.6%
13.8%
Henagaru Village Development 42.3
Cooperative

0.36

1,956
1,133
108,747 5.4%
18.1%
55.6
Urai Coffee Cooperative
Society

0.58

6,609
2,504
132,713 6.5%
6.5%
20.1
Libatihuto Coffee Cooperative

0.38

15,916
998,560 49.2% 2,466
0.15
20.5%
Korofeigu Farmers Cooperative 62.7

Rev
per Ha
Rev per Coop Member
+ Employees
% of
Gross
Sales
% of
Land per Gross
Hectares labour
Sales
input
Total
Land area
(Ha)
Name of Co-op

Table 10: Productivity and related estimated using survey and non-survey data (ranked by gross sale)

These are the Rika Rika Coffee Cooperative and the SK2 Ginupa Growers Cooperative. So, when we use the
sample co-op data and the EHPCIC data to do further analytics, we can only conduct our analysis with a smaller
data base and, therefore, the two sets of analytical narratives (the one provided above and one presented below)
are not perfectly comparable. It is clear from Table 9, that the output estimates provided by the EHPCIC are
completely assumption-based. When we use the EHPCIC data to construct productivity estimates, these are
identical across all our cooperatives. But in reality this is not a plausible outcome. Hence, we do not use the
EHPCIC data to estimate productivity. We use, however, EHPCIC estimates for hectares and survey estimates
for gross sales or output to generate land productivity estimates. These estimates are tentative at best given that
different cooperatives might have different percentages of their land under cultivation. Still, we end up with
tentative estimates for the average productivity of all the land held by the cooperative.
We also construct tentative estimates for land per labour input, using our survey data on co-op members and
employees and the EHPCIC data on the number of hectares (Table 10). Recall that we also used co-op members
and employee survey data to construct tentative estimates for labour productivity. Table 10 presents our estimates
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using both survey and EHPCIC data.
Table 11: Productivity related estimates, survey data (rank by membership + employees)

Name of Cooperative
Libatihuto Coffee Cooperative
Korofeigu Farmers Cooperative
Urai Coffee Cooperative Society
Henagaru Villge Development
Cooperative
Timuza Coffee Cooperative
Tuwo Youth Farmers
Coopertative
Keefu Hafaru Farmers
Cooperative
Kanite Kirapim Ples Association

Rev per Co-op
Member + Employees
2,504
2,466
1,133
447

Rank Sales per
Ha
1
6,609
2
15,916
3
1,956
4
1,236

Rank Land per
labour input
2
0.38
1
0.15
3
0.58
4
0.36

Rank

355
139

5
6

907
371

5
6

0.39
0.14

4
8

93

7

221

7

0.42

3

66

8

145

8

0.45

2

5
7
1
6

One important point to address is the extent to which the commonly used measure of productivity, labour
productivity, matches, or is consistent with, our estimates for land productivity, which are constructed using
both the EHPCIC and our survey data. This is a robustness test given that, ceteris paribus, they should be
consistent. Table 11 speaks to this question. Here, we rank our sample cooperatives in terms of labour and land
productivity. Table 12 presents an array of pertinent correlation coefficients.
Table 12: Correlation coefficients using survey and non-survey coffee co-op data

Correlation Coefficients, All Cooperatives
Land per unit of labour & labour productivity
Output per unit of land & labour productivity
Total land & labour productivity
Total output & output per hectare

-0.207
0.865
0.140
0.961

Correlation Coefficients Net of KFC
Land per unit of labour & labour productivity
Output per unit of land & labour productivity
Total land & labour productivity
Total output & output per hectare

0.212
0.986
-0.151
0.864

From Table 12, one can glean a close relationship between these two variables; we have a correlation coefficient
of 0.87. If we omit the KFC cooperative, which is an outlier, this coefficient increases to 0.99. Diagram 8 plots
these two variables and further confirms the robustness of using our measure of labour productivity as the
proxy for productivity in general. Diagrams 9 and 10 (omitting KFC) regresses one variable on another, further
corroborating the above analysis.
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Diagram 8: Labour and Land Productivity (no KFC)

Diagram 9: Labour productivity and sales or output per hectare (full sample)
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Diagram 10: Land productivity and sales or output per hectare (net of KFC)

Diagrams 11a and 11b illustrate the statistical relationship between total output and land productivity, where
Diagram 14b omits the KFC cooperative. As would be expected, there is a tight and strong relationship between
these two variables, with this relationship little affected when one omits the KFC outlier. The EHPCIC-based
data, in conjunction with the survey-based data, supports the hypothesis that there exists some important
economies of scale with regards to the relationship between total sales acting as a proxy for total output and
productivity.
Diagram 11a: Gross output or sales and output per hectare (full sample)
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Diagram 11b: Gross output or sales and output per hectare (net of KFC)

But there are some differences between the two measures of productivity and their relationship to scale. The
Korofeigu Farmers Cooperative is the largest cooperative in terms of total output and it is ranked number one,
by far, in terms of land productivity. With regards to labour productivity, it ranks number two, a close second to
the Libatihuto Coffee Cooperative. The latter cooperative ranks number two with regards to land productivity,
however. The KFC is seven and a half times larger (in terms of output) than the Libatihuto Coffee Cooperative
and its land productivity is two and a half times greater than the estimated land productivity of the Libatihuto
Coffee Cooperative. Increasing scale to the size of the KFC does generate more land productivity. But we do
not have enough data points to determine by how much size needs to increase to achieve the two and a half
times increase in land productivity achieved by the KFC. It is quite possible that one might only have to increase
size marginally to achieve a two and a half times increase in output. More research is required to provide a
more refined analysis of the relationship between scale and productivity. Related to this, there might be other
intervening variables that contributed to increasing productivity with increasing scale, but where increasing scale
may not be necessary for these intervening variables to be realised at the appropriate level. This could be related
to technical education and how the cooperative is managed, for example.
Diagrams 12a, 12b and 12c demonstrate the relationship between total land area (another proxy for size) and
labour productivity. For the eight sample cooperatives that we are able to analyse with our data sets, there
is a slight positive relationship. There is a negative relationship if one excludes the KFC cooperative—this is
driven by the small size of the Libatihuto Coffee Cooperative (20 hectares). But if one omits both the KFC
and the Libatihuto Coffee Cooperative, there is a stronger positive relationship between land size and labour
productivity. But it is clear that large tracks of land (as a cooperative) are not necessary to achieve high levels of
productivity. Given the small sample size, the regression analysis suggests (Diagram 12c) that 55 hectares might
be the threshold land size in terms of scale. But, once again, the Libatihuto Coffee Cooperative data suggests that
this is not a necessary condition to be highly productive. But being somewhat larger might facilitate increasing
productivity.
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Diagram 12a: Total land area (Ha) and labour productivity (full sample)

Discussing the relationship between labour productivity and output, and land productivity and output, raises
questions about the relationship between labour productivity and land productivity. The available data allows us
to partially address this issue. Labour productivity or output (sales) per labour input (our proxy measure labour
productivity uses the number of co-op members and employees in the denominator) can be expressed as follows:

Diagram 12b: Total land area (Ha) and labour producitivity (excludes KFC)
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We can transform this equation to a rate of growth equation whereby the growth in labour productivity equals
the growth in land productivity plus the growth in the amount of land (measured in hectares) per labour input.
In this scenario, land per unit of labour input becomes an important determinant of labour productivity and
the growth in labour productivity. Diagrams 13 and 14 relate land productivity and land per unit of labour,
where Diagram 14 omits the KFC. In terms of the linear regression analysis, there is a negative relationship
when the KFC is included and a slightly positive one when the KFC is omitted. These results are reflected in the
correlation coefficients (see also Table 12). More land, per se, does not relate to increases in land productivity.
More intensive uses of the land would yield higher levels of land productivity even with relatively low levels of
land per unit of labour input, for example. From Tables 10 and 11, there are a number of our sample co-ops that
are producing at low levels of land productivity in spite of there being a large variation in land per unit of labour
input. And, the most land productive cooperative (KFC), has one of the very lowest levels of land per labour
input. More land per unit of labour is not a necessary condition for being more land productive. Land can be
used more intensively, which is also within the purvue of cooperatives.
Diagram 12c: Total land area (Ha) and labour productivity (excludes KFC and LCC)

Diagram 13: Land per labour input and land productivity (full sample)
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Diagram 14: Land per labour input and land productivity (omit KFC)

More research is required to better determine the extent to which being larger (scale) and how large one needs to
be (threshold points) to achieve the higher levels of land productivity. But there is nothing in the nature of being
a cooperative that precludes the cooperative growing in size to achieve higher levels of productivity
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Productivity of EHP coffee cooperatives:
implications for policy
The current sample data supplemented by the out-of-sample data allows us to construct tentative productivity
estimates on selected coffee cooperatives that then allow us to inform government policy with regards to PNG’s
all important coffee sector. This sector stands to increase its importance given the increasing global demand
for high quality coffee beans. Such coffee is produced in a fairer way than on the typical investor-owned coffee
planations, which are in decline and which represent a small fraction of coffee production in PNG. We also must
note that data on this all important sector is relatively weak. To improve one’s understanding of this sector so as
to improve its efficiency, the quality of its output, and its global competitiveness, requires proactive government
measures to improve the quality of quantitative and qualitative data.
The evidence suggests that, for our sample, a cooperatives scale is an important determinant of productivity. It
is also unlikely that many current cooperatives have reached optimal scale levels (which might differ by region
and province). The government could play an important role in facilitating increasing cooperative size, especially
when this fits into the preferences of cooperative members. Cooperatives might face financial and legal obstacles
to increasing size that the government can help overcome (cooperative representatives complain about the lack
of micro-finance, for example). Also, cooperative members might not be completely aware of how important
scale can be to increasing their cooperatives’ productivity and, therefore, the wellbeing of their family and their
community. This suggests the importance of education in determining the cooperatives’ productivity as this can
inform the cooperatives’ decision-making.
The available data suggests that there are economies of scale to coffee production, but these have their limits.
Coffee producers need not be massive — they need not be plantations, or large investor-owned farms to be
competitive. This is an important point since coffee production in PNG is completely dominated by small
farmsteads. The necessary economies of scale, our analysis suggests, can be achieved through the creation of
larger cooperatives. So, the country’s agricultural policies and strategies need not overly focus on reviving and
developing coffee planations because the cooperative organisational form is not an obstacle to scale-related
economic efficiency. Rather, the cooperative allows smallholders to maintain their independence while becoming
more productive and efficient by creating larger cooperative networks, which is a form of horizontal integration.
The importance of scale and the ability of cooperatives to take advantage of economies of scale is consistent with
other studies dealing with agricultural cooperatives.
Possibly related to scale, as measured by gross sales, a critical problem facing coffee producers is low levels of
labour productivity, which is not typically corrected for by increasing the amount of land per labour input. More
detailed information is required to better assess the determinants of labour productivity in the coffee industry.
But one problem faced by some cooperatives is smallness which, as we have already mentioned, can be overcome
by certain coffee cooperatives becoming larger so as to better take advantage of economies of scale. But we do
not have enough information to determine what obstacles cooperatives face in growing their cooperatives to a
more optimal size.
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Concluding comments
Survey data for 10 of the coffee cooperatives from the EHP, supplemented by non-survey related data are used
to analyse the coffee sector in PNG. Our sample cooperatives produce about half of the coffee in the province,
which is a major coffee producer in the country. Since every province is different in terms of land quality and
infrastructure, for example, one can’t easily generalise from our sample-based analysis to the entire coffee sector.
However, some critical points can be made to better understand the cooperative sector of PNG’s coffee industry,
and there are some clear implications for policy.
The empirical analysis is placed in the context of the theoretical literature, whose simplifying assumptions are
biased against the economic viability of the cooperative model. We present alternative modelling based on more
realistic assumptions that suggest a cooperative advantage relative to the traditional investor-owned farm (such as
the plantation) with regards to both productivity and equity. The available data suggests that there are economies
of scale to coffee production by cooperatives in the EHP, PNG, but these have their limitations.
More generally, the survey results are very limited. To produce a more effective analysis of PNG’s important
coffee cooperatives, more detailed and nuanced data are required for the current sample. Higher quality and
more detailed data are required to better understand the current state of coffee production in PNG and in the
EHP. But, just as significantly, it would be important to extend the sample to other provinces in PNG and
to generate data that will allow for an analysis of the evolving state of coffee production amongst the coffee
cooperatives over time.
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Informal private rental housing plays a significant role in providing affordable housing in Ensisi Valley as would
be throughout Port Moresby. Two-thirds of landlords in the study charge a monthly rent at PGK800 or less
compared to formal sector rentals for similar housing throughout Port Moresby.
With respect to gender, more than half of the landlords in this study were female and 75 percent of the tenants
were women. It is unclear whether female landlords are not earning sufficiently to afford their cost of living in
the city, or whether female tenants’ incomes are not enough to afford rentals in the formal housing market. This
finding also raises the question of whether informal renting arrangements by female landlords and tenants are
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city. It will be interesting to conduct further research into this. The dominance of female tenants largely reflects
supplier preferences, because most landlords prefer single women as tenants over other categories of tenants.
Almost all landlords in this study were migrants who came from provinces outside of the NCD and Central.
Most landlords had commenced engaging in informal letting with the onset of inflation and increasing house
rental prices during the construction phase of the PNG LNG project from 2012 onwards. Informal letting is not
confined to people with a specific level of education or income group. It is an activity that is engaged by highly
educated and employed people as well as those who have an average level of education or are unemployed.
Six landlords would have extended homes that were originally intended for nuclear families; these homes now
accommodate multiple tenants. This has implications of overuse of utility services and increased wear and tear
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