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This presentation aims to analyze and discuss the feasibility of mitigating certain social and
environmental problems through the implementation of reforestation and forestry investment
programs for pension funds and social security systems. The concept of Asset Liability
Management is applied in order to match the future liabilities of pension payments with an

investment portfolio of species that mature at different time horizons.
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¢ Deterioration of
pension systems
worldwide

e Climate change and
other consequences
of economic activity

e Growing
unemployment
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Proposa
and Analysis

e We will closely examine
the Ecuadorian case and
a possible
implementation of
investment projects in
the forestry field by the
Ecuadorian Institute of
Social Security (IESS)
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e Impact in the Social
Security System

e Viability of investment
by the IESS

e Changes in the
economy and
sustainable
development
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Characterized

by its unigue
topography, The main export
diversity of products are: oil,

climate zones
and a prolific
population of
species

bananas, shrimp, tuna,
palm oil, gold and
coffee.

Anual inflation:
1.12% in 2016

A population of
approximately
17 million

since 2000

Currency: USS ,,\3\
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Problems
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/

Covers 53.3% of the country’s \

population.

Contributions are mandatory for

workers in contractual
relationships.

The employee contributes with
9.15% of his monthly income,
while the employer contributes
with 11.15% of the salary of each

worker.

* Coverage has triplicated over the
\Iast 8 years. /

Pension
Fund

Workers

Compensation
Fund
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In the last actuarial study conducted The actuarial deficit in this fund
by ACTUARIA, the actuarial deficit reached USS 2.6 billion.
reached USS$ 5.14 billion.

\ / Health Care \

Pension Fund Insurance Fund

Without the State’s pension subsidy
of 40%, this deficit reaches USS
71.01 billion.

\_ NG /
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Previously, 9.74% of contributions to the
IESS were directed to the Pension Fund.

-

.

The State was responsible for the subsidy
of 40% of all paid benefits of the Pension
Fund.

-

\§

Record of a debt from the government of
around USS 2.9 billion dollars.

) 4 )
i This percentage was temporarily modified
from 9.74% to 5.86%.
J \_ J
R 4 )
Elimination of State’s contribution of 40% of
pensions.
) g J
) 4 )
Debt was clasified as not demandable due
™| tolack of regulation.
J g J
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There is no
policy for long-
term
investment

Liquidity is
confused
with solvency

Uncontrolled
growth in
coverage

Loans to the
government

Individual
accounts are
not recorded

Demographic
transition

(e G
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Unemployment

5.0% ag% 2% As of  December 2016,

12% - A1% AW g4y unemployment stood at 5.2%,
which represents an increase of
0.4 percentage points compared
to the same month of 2015.

jan.-10 jan.-11 jan.-12 jan.-13 jan.-14 jan.-15 jan.-16

Nevertheless, the real problem
lies in the underemployment Underemployment
rate, which at December 2016 19.9%
stood at 19.9%, an increase of 13.8% L075% 116 129% 14.0%
almost 6 percentage points over : 9.0%
the same month of the previous I I I I I
year.
& ﬁ jan.-10 jan.-11 jan.-12 jan.-13 jan.-14 jan.-15 jan.-16
IACABKEPBSS
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The Actuaries Climate Index developed

by the Climate Change Committee Actuaries Climate Index - U.S. & Canada
examines changes in the frequency and 2.5 |
duration of extreme temperatures over a ,,, I
given time period: high and low g SN -
temperatures, abundant rainfall, strong 3 . 7 = WAasssisseiiy 7! I
winds, droughts and variations in ocean -?3 I
currents. "-g 1.0 : M L
a ' H

. — . T 05 - 1 — i | {11l
In this graph, the variation in these g | w m
climatic variables is represented in blue % i I : A | | [
color, whereas the black line represents § \ l I
the average of this variation every 5 3 05 HHi- i '

) (-3 Hrq | Il I -Seasoi

years. It can easily be observed that the iy | | = 5 Vear Moving Average|

temperature, precipitations and
variations in currents are moving away
from the average.
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Proposal and Analysis
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4 )
Considering these three current problems, we analize the possibility of mitigating them through

the implementation of a project of the IESS Pension Fund in reforestation and forestry

investment programs.
. J

Pine Radiata

Bamboo
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The actuarial analysis focuses on the expected behavior of the future liabilities of the IESS Pension
Fund, based on the current affiliated population, in order to relate them to an investment portfolio
in the forestry sector that combines serveral species that reach maturity in different time horizons.

Demographic
Composition

Financing Population Projections

Pension and Wage

_ Mortality Tables
Inflation

Payment of Pensions
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Years of Contribution 43 38 33 28 23 18 13 8 3 0 0 D Active
Age Group 1519 2024 2520 30-34 3539  40-44 4549 5054 5559  60-64 65+ Contributors
2017 26 341 535 525 432 369 325 268 210 127 77 205 3,237
2018 26 340 534 524 431 368 324 267 210 127 77 204 3,324
2019 26 340 533 524 430 367 324 267 209 126 77 203 3,414
2020 26 339 532 523 429 367 323 266 208 126 76 410 3,506
2021 26 339 531 52 429 366 322 265 208 125 75 408 3,601
2022 26 338 531 521 428 365 321 265 207 124 75 406 3,698
2023 26 338 530 520 427 364 321 264 206 124 74 404 3,798
2024 26 337 520 519 426 364 320 263 205 123 74 402 3,900
2025 26 33 528 518 425 363 319 262 204 122 73 661 4,006
2026 25 33 527 517 424 362 318 261 203 121 72 657 4,114
2027 25 33 526 516 423 361 317 260 202 120 71 653 4,225
2028 25 33 525 515 423 360 316 259 201 119 70 649 4,339
2029 25 334 524 514 422 359 315 258 200 118 69 645 4,456
2030 25 33 523 513 421 358 314 257 198 117 68 954 4,576
2031 25 333 52 512 420 37 313 255 197 116 0 881 4,725
2032 25 332 521 511 419 356 312 254 195 114 0 875 4,879
2033 25 332 520 510 418 355 311 253 194 13 0 870 5,037
2034 25 33 519 509 417 354 309 251 192 111 0 863 5,201
2035 25 331 518 508 415 353 308 249 190 109 0 1,209 5,370
2036 25 330 517 506 414 351 306 248 188 108 0 1,201 5,544
2037 25 329 516 505 413 350 305 246 186 0 0 1,086 5,724
2038 25 329 515 504 412 349 303 244 183 0 0 1,078 5,910
2039 25 328 514 503 411 347 301 241 181 0 0 1,070 6,102
2040 25 327 513 501 409 346 209 239 178 0 0 1,470 6,301
2041 25 327 511 500 408 344 207 236 175 0 0 1,459 6,505
2042 25 326 510 498 406 342 205 233 171 0 0 1,447 6,717
2043 25 325 509 497 404 340 202 230 168 0 0 1,435 6,935
2044 25 35 508 495 403 338 289 227 0 0 0 1,257 7,160
2045 25 324 506 494 401 336 286 224 0 0 0 1,740 7,393
2046 25 323 505 492 399 333 283 220 0 0 0 1,727 7,633
2047 25 32 503 490 397 331 280 216 0 0 0 1,713 7,881
2048 24 32 502 488 394 328 276 211 0 0 0 1,698 8,137
2049 24 321 500 48 392 325 272 206 0 0 0 1,681 8,401
2050 24 320 498 484 389 322 268 0 0 0 0 1,961 8,674
2051 24 319 497 481 387 318 263 0 0 0 0 1,946 8,956
2052 24 318 495 479 384 314 258 0 0 0 0 1,930 9,247
2053 24 317 493 476 380 310 253 0 0 0 0 1,912 9,548
2054 24 316 491 473 377 306 247 0 0 0 0 1,894 9,858
& ﬁ 2055 24 315 488 470 373 301 241 0 0 0 0 2,188 10,178
2056 24 314 48 466 369 296 235 0 0 0 0 2,166 0
|ACA % DR 2057 24 313 483 463 365 290 0 0 0 0 0 1,937 0
AR 2058 24 311 481 459 360 284 0 0 0 0 0 1,919 0
2059 24 310 478 455 355 278 0 0 0 0 0 1,898 0
2060 24 300 474 450 349 271 0 0 0 0 0 1,877 0
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We analyze the possibility of investing in three species that grow in Ecuador: Teak, Pine
Radiata and Bamboo in order to finance 25% of the pensions corresponding to the nine
current generations of contributors of the IESS Pension Fund.

The analysis considers the internal rates of return and maturity horizons of each specie
in order to find an investment portfolio that has the required performance to pay one
fourth of pensions with an average of USS 550 a month.

e |tk | nenaaw | owmboo

IRR (%) 23.77% 15.60% 23.01%
Term (years) 43, 38 and 33 28,23 and 18 13,8 and 3

* The analysis asumes a constant IRR (Internal Rate Return) for all species.
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-
TEAK PINE RADIATA BAMBOO

* Price perm? USS100-USS |« price per m®: US$22-UsS |° Price per m3: USS 31 — USS
700* 38* 43*

e Uses: construction material,

* Uses: Furniture, floors, * Uses: Furniture, pulp and floors, furniture, irrigation
boats, fences, piles for paper, packaging, boards and systems, foliage, toys
bridges, packing, firewood agglomerates. agricultural support, among

and coal, among others.
others.

* Price depends on quality and wood maturity

an
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1 2 3 4 5 6 7 8 9

Year Pensioners Agtive Total Cpst of Income f_rom Teak Teak Teak Pine Radiata Pine Radiata Pine Radiata Bamboo Bamboo Bamboo TOTAL IN

Contributors Pensions Contributions 23.77% 23.77% 23.77% 15.60% 15.60% 15.60% 23.01% 23.01% 23.01% US$

43 38 33 28 23 18 13 8 3

2017 205 3,237 1,498,758 1,700,060 49 1,900 8,675 168,813 288,938 514,250 421,250 990,000 2,216,901 4,610,774

2018 204 3,324 1,536,484 1,988,012 60 2,352 10,737 195,147 334,012 594,473 518,180 1,217,799 2,727,009

2019 203 3,414 1,574,631 2,431,139 74 2,911 13,289 225,590 386,118 687,211 637,413 1,498,015 3,354,493

2020 410 3,506 3,279,012 2,860,472 92 3,602 16,448 260,782 446,352 794,416 784,081 1,842,708 4,126,362

2021 408 3,601 3,361,551 3,208,305 114 4,459 20,358 301,464 515,983 918,345 964,499 2,266,715

2022 406 3,698 3,445,028 3,392,015 141 5,519 25,197 348,493 596,476 1,061,606 1,186,430 2,788,286

2023 404 3,798 3,529,275 3,586,233 175 6,830 31,186 402,858 689,526 1,227,217 1,459,427 3,429,870

2024 402 3,900 3,614,104 3,869,776 216 8,454 38,599 465,703 797,093 1,418,663 1,795,241 4,219,084

2025 661 4,006 6,127,816 4,092,347 268 10,463 47,774 538,353 921,439 1,639,974 2,208,326 5,189,895

2026 657 4,114 6,276,949 4,328,157 331 12,951 59,130 622,336 1,065,183 1,895,810 2,716,462

2027 653 4,225 6,427,047 4,577,551 410 16,029 73,185 719,421 1,231,352 2,191,556 3,341,520

2028 649 4,339 6,577,698 4,841,311 507 19,839 90,581 831,650 1,423,443 2,533,439 4,110,404

2029 645 4,456 6,728,454 5,120,265 628 24,555 112,113 961,388 1,645,500 2,928,656 5,056,208

2030 954 4,576 10,254,627 5,415,286 77 30,392 138,762 1,111,364 1,902,198 3,385,526 6,219,642

2031 881 4,725 9,751,248 5,757,923 962 37,616 171,745 1,284,737 2,198,941 3,913,668

2032 875 4,879 9,981,368 6,122,233 1,191 46,557 212,569 1,485,156 2,541,976 4,524,200

2033 870 5,037 10,211,875 6,509,588 1,474 57,624 263,097 1,716,840 2,938,524 5,229,975

2034 863 5,201 10,442,014 6,921,445 1,824 71,321 325,635 1,984,668 3,396,934 6,045,852

2035 1,209 5,370 15,065,936 7,359,354 2,258 88,274 403,038 2,294,276 3,926,856 6,989,004

2036 1,201 5,544 15,408,127 7,824,962 2,795 109,256 498,841 2,652,183 4,539,445

2037 1,086 5,724 14,353,855 8,320,020 3,459 135,226 617,415 3,065,923 5,247,598

2038 1,078 5,910 14,680,000 8,846,393 4,281 167,370 764,175 3,544,207 6,066,224

2039 1,070 6,102 15,004,812 9,406,059 5,299 207,153 945,819 4,097,104 7,012,555

2040 1,470 6,301 21,235,926 10,001,124 6,558 256,394 1,170,640 4,736,252 8,106,513

2041 1,459 6,505 21,709,178 10,633,828 8,117 317,339 1,448,902 5,475,107

2042 1,447 6,717 22,179,333 11,306,548 10,047 392,770 1,793,305 6,329,224

2043 1,435 6,935 22,644,286 12,021,819 12,435 486,132 2,219,574 7,316,583

2044 1,257 7,160 20,435,122 12,782,328 15,390 601,685 2,747,167 8,457,970

2045 1,740 7,393 29,135,402 13,590,938 19,049 744,705 3,400,168 9,777,413

2046 1,727 7,633 29,782,461 14,450,690 23,577 921,722 4,208,388

2047 1,713 7,881 30,424,954 15,364,818 29,181 1,140,815 5,208,722

2048 1,698 8,137 31,059,968 16,336,761 36,117 1,411,987 6,446,836

2049 1,681 8,401 31,684,338 17,370,174 44,702 1,747,616 7,979,249

2050 1,961 8,674 38,066,847 18,468,946 55,328 2,163,025 9,875,916

2051 1,946 8,956 38,906,403 19,637,208 68,479 2,677,176

2052 1,930 9,247 39,739,123 20,879,356 84,757 3,313,541

2053 1,912 9,548 40,561,095 22,200,060 104,904 4,101,169

2054 1,894 9,858 41,368,077 23,604,290 129,839 5,076,017

2055 2,188 10,178 49,244,072 25,097,326 160,702 6,282,586

2056 2,166 0 50,192,583 0 198,901

2057 1,937 0 46,252,117 0 246,180

2058 1,919 0 47,177,092 0 304,696

2059 1,898 0 48,079,912 0 377,123

2060 1,877 0 48,954,619 0 466,765
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We obtained that in order to achieve the goal of paying an average monthly pension of
USS 550 to 25% of the current 9 generations of active contributors and future retirees
of the IESS, USS 4.61 billion should be invested, distributed as follows: USS 10.62
million in Teak, USS 972 million in Pine Radiata and USS 3.63 billion in Bamboo.

ACARAPESS
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In this way, governments are prevented from using liquid IESS funds for unrelated
purposes. That is, there will be funds invested in the long term that can not be used
immediately for loans to the government, transfer of capital from one fund to
another, etc.

Jobs would be generated, not only in the plantation and felling of trees, but in
different industries: timber export, furniture, handicrafts, among others.

@@=
DOU=
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Benefits

The reforestation will allow the regulation of the rain
cycle, it will help capture CO2, maintain the flow of
rivers, as well as contribute to the global fight against
climate change.

It benefits from the geographical advantage of Ecuador,
which has diverse microclimates, fertile land for
agriculture and tree plantations, with a constant

luminosity throughout the year.

ACARAPESS

S e e v ey e e e

It will encourage the production and export of timber
to mitigate Ecuador's dependency on oil.
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THANK YOU FOR YOUR ATTENTION!
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